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FOREWORD 


Should  Motorcycle  Mechanic  become  an  award  winning  book,  it  wouldn't  surprise  us.  You 
see,  Mickey  Baugus,  the  writer,  is  used  to  awards  —  and  impressive  ones  at  tha.!  Mickey's 
motorcycle  repair  program  at  Central  VoTech  in  Drumright,  Oklahoma,  won  the  Secretary  of 
Education's  award  for  being  the  outstanding  vocational  program  in  America!  The  award,  from 
the  office  of  then  Secretary  of  Education,  the  honorable  TH.  Bell,  was  presented  to  Mickey  at 
an  all-school  advisory  commi'rtee  meeting  in  1983. 

The  Secretary  of  Education's  Award  brought  national  attention.  In  1984,  Mr.  Tetsuo  Chino, 
President  of  American  Honda,  visited  Central  Area  Vo-Tech  to  personally  congratulate  Mickey 
Baugus,  and  to  announce  Honda's  donation  of  six  million  dollars  worth  of  motorcycles  and 
equipment  to  American  vocational  education  programs,  a  milestone  in  vo-tech  history. 

We  feel  that  Micke/s  award  winning  abilities  are  evidenced  in  the  pages  of  this  text.  The  entry- 
level  skills  presented  here  follow  the  same  guidelines  that  Mickey  emphasizes  in  Central  Vo- 
Tech's  motorcycle  repair  program.  They  are  the  same  entry-level  skills  endorsed  by  Mickey's 
advisory  committee,  and  for  all  these  reasons,  we  feel  that  Motorcycle  Mechanic  will  provide 
a  utilitarian  curricululm  for  motorcycle  repair  programs  everywhere  —  and  turn  them  into  win- 
ners. 

Harley  Schlichting,  Chairman 
Board  of  Directors 
Mid-America  Vocational 
Curriculum  Consortium 


PREFACE 


When  we  speak  of  "entry-level"  skills  in  motorcycle  repair,  we  are  talking  about  job  getting 
skills.  These  skills  include  tire  and  wheel  service,  assembly  and  set-up  service,  and  battery 
service,  and  a  reminder  that  an  entry-level  technician  will  probably  have  to  sweep  the  parking 
lot  every  now  and  then. 


As  motorcycle  dealerships  expand  into  all  terrain  vehicles,  lawn  and  garden  equipment,  and 
po\A  'red  watercraft,  the  opportunities  for  motorcycle  mechanics  takes  on  new  horizons. 
Motorcycle  Mechanic  offers  the  basics  that  a  beginner  needs  to  get  a  job  aL.ig  with  the  solid 
foundation  required  to  turn  a  job  into  a  career. 

We  might  remind  you  also  that  Motorcycle  Mechanic  is  part  of  MAVCC's  impressive  small 
engine  repair  series  which  includes  Small  Engine  Repair:  Two-Stroke  and  Fowr-Sfro/ce  Cycle, 
Chain  Saw  Repair,  Outdoor  Power  Equipment  Repair,  Outboard  Repair,  and  Snowmobile 
Repair  The  books  are  all  competency-based,  and  have  become  classroom  favorites  across  the 
country.  Keep  MAVCC  in  mind  for  outstanding  program  materials. 


Greg  Pierce 
Executive  Director 
Mid-America  Vocational 
Curriculum  Consortium 
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USE  OF  THIS  PUBLICATION 


Instructional  Units 

Motorcycle  Mechanic  contains  nineteen  units.  Each  instructional  unit  includes  some  or  al! 
of  the  basic  components  of  a  unit  of  instruction;  performance  objectives,  suggested  activities 
for  teachers  and  students,  information  sheets,  assignment  sheets,  job  sheets,  visual  aids, 
tests,  and  answers  to  the  tests.  Units  are  planned  for  more  than  one  lesson  or  cla6s  period  of 
instruction. 

Careful  study  of  each  instructional  unit  by  the  teacher  will  help  to  determine: 

A.  The  amount  of  material  that  can  be  covered  in  each  class  period 

B.  The  skills  which  must  be  demonstrated 

1.  Supplies  needed 

2.  Equipment  needed 

3.  Amount  of  practice  needed 

4.  Amount  of  class  time  needed  for  demonstrations 

C.  Supplementary  materials  such  as  pamphlets  or  filmstrips  that  must  be  ordered 

D.  Resource  people  who  must  be  contacted 


Each  unit  of  instruction  is  based  on  performance  objectives.  These  objectives  state  the 
goals  of  the  course,  thus  providing  a  sense  of  direction  and  accomplishment  for  the  student. 

Performance  objectives  are  stated  in  two  forms:  unit  objectives,  stating  the  subject  matter 
to  be  covered  in  a  unit  of  instruction;  and  specific  objectives,  stating  the  student  performance 
necessary  to  reach  the  unit  objective. 

Since  the  objectives  of  the  unit  provide  direction  for  the  teaching-learning  process,  it  is 
important  for  the  teache:  nd  students  to  have  a  common  understanding  of  the  intent  of  the 
objectives.  A  limited  number  of  performance  terms  have  been  used  in  the  objectives  for  this 
curriculum  to  assist  in  promoting  the  effectiveness  of  the  communication  among  all  individ- 
uals using  the  materials. 

Reading  of  the  objectives  by  the  student  should  be  followed  by  a  class  discussion  to 
answer  any  questions  concerning  performance  requirements  for  each  instructional  unit. 

Teachers  should  feel  free  to  add  objectives  which  will  fit  the  material  to  the  needs  of  the  stu- 
dents and  community  When  teachers  add  objectives,  tht  should  remember  to  supply  the 
needed  information,  assignment  and/or  job  sheets,  and  criterion  tests. 


Objectives 
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Suggested  Activities  for  the  Instructor 

Each  unit  of  instruction  has  a  suggested  activities  sheet  outlining  steps  to  follow  in  accom- 
plishing specific  objectives.  Duties  of  instructors  will  vary  according  to  the  particular  unit; 
however,  for  best  use  of  the  material  they  should  include  the  following:  provide  students  with 
objective  sheet,  information  sheet,  assignment  sheets,  and  job  sheets;  preview  filmstrips, 
make  transparencies,  and  arrange  for  resource  materials  and  people;  discuss  unit  and  spe- 
cific objectives  and  information  sheet;  give  test.  Teachers  are  encouraged  to  use  any  addi- 
tional instructional  activities  and  teaching  methods  to  aid  students  in  accomplishing  the 
objectives. 

Information  Sheets 

Information  shoets  provide  content  essential  for  meeting  the  cognitive  (knowledge)  objec- 
tives in  the  unit.  The  teacher  will  find  that  the  information  sheets  serve  as  an  excellent  guide 
for  presenting  the  background  knowledge  necessary  to  develop  the  skill  specified  in  the  unit 
objective. 

Students  should  read  the  information  sheets  before  the  informaiion  is  discussed  in  class. 
Students  may  take  additional  notes  on  the  information  sheets. 

Transparency  Masters 

Transparency  masters  provide  information  in  a  special  way.  The  students  may  see  as  well 
as  hear  the  materia!  being  presented,  thus  reinforcing  the  learning  process.  Transparencies 
may  present  new  information  or  they  may  reinforce  information  presented  in  the  information 
sheets.  They  are  particularly  effective  when  identification  is  necessary 

Transparencies  should  be  made  and  placed  in  the  notebook  w'^ere  they  will  be  immediately 
available  for  use.  Transparencies  direct  the  class's  attention  to  the  topic  of  discussion.  They 
should  be  left  on  the  screen  only  when  topics  shown  are  under  discussion. 

Assignment  Sheets 

Assignment  sheets  give  direction  to  study  and  furnish  practice  for  paper  and  pencil  activi- 
ties to  develop  the  knowledge  which  is  a  necessary  prerequisite  to  skill  development.  These 
may  be  given  to  the  student  for  completion  in  class  or  used  for  homework  assignments. 
Ar:swer  sheets  are  provided  which  may  be  used  by  the  student  and/or  teacher  for  checking 
student  progress. 

Job  Sheets 

Job  sheets  are  an  important  segment  of  each  unit.  The  instructor  should  be  able  to  demon- 
strate the  skills  outlined  in  the  job  sheets.  Procedures  outlined  in  the  job  sheets  give  direction 
to  the  skill  being  taught  and  allow  both  student  and  teacher  to  check  student  progress  toward 
the  accomplishment  of  the  skill.  Job  sheets  provide  a  ready  outline  for  students  to  follow  if 
they  have  missed  a  demonstration.  Job  sheets  also  furnish  potential  employers  with  a  pictui  e 
of  the  skills  being  taught  and  the  performances  which  might  reasonably  be  expected  from  a 
person  who  has  had  this  training. 

Practical  Tests 

Practical  tests  provide  the  instructor  with  an  evaluation  tool  to  aid  with  the  documentation 
of  student  progress.  The  tests  provide  a  brief  but  effective  means  to  determine  a  student*s 
ability  to  perform  with  tools  and  materials  in  performing  a  hands-on  process  or  producing  a 
product  —  a  vital  aid  for  pinpointing  specific  areas  where  students  need  additional  instruc- 
tion. 
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Test  and  Evaluation 

Paper-pencil  and  performance  tests  have  been  constructed  to  measure  student  achieve- 
ment of  each  objective  listed  in  the  unit  of  instruction.  Individual  test  items  may  be  pulled  out 
and  used  as  a  short  test  to  determine  student,achievement  of  a  particular  objective.  This  kind 
of  testing  may  be  used  as  a  daily  quiz  and  will  help  the  teacher  spot  difficulties  being  encoun- 
tered by  students  in  their  efforts  to  accomplish  the  unit  objective.  Test  items  for  objectives 
added  by  the  teacher  should  be  constructed  and  added  to  the  test. 

Test  Answers 

Test  answers  are  provided  for  each  unit.  These  may  be  used  by  the  teacher  and/c;  student 
for  checking  student  achievement  of  the  objectives. 
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MOTORCYCLE  MECHANIC 


INSTRUCTIONAL  TASK  ANALYSIS 


JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


UNIT  I:  INTRODUCTION  TO  MOTORCYCLE  REPAIR 

1.    Terms  and  definitions 


11.  Evaluate  your  potential  as  a  motorcy- 
cle repair  technician.  (Assignment 
Sheet  #1) 

12.  Visit  a  motorcycle  dealership  and 
make  written  reports  about  functions 
of  various  departments.  (Assignment 
Sheet  #2) 


2.  Occupational  outlook  for  motorcycle 
technicians 

3.  Career  opportunities 

4.  Working  conditions 

5.  Prerequisites  recommended  for  motor- 
cycle technicians 

6.  Advancement  opportunities 

7.  Entry-level  job  assignments 

5.     Entry-level  service  responsibilities 
9.    Customer  relations 
10.     Keys  to  advancement 


UN!T  I!:  GENERAL  SAFETY 


1.  Terms  and  definitions 

2.  Benefits  of  safe  working  practices 

3.  Major  causes  of  accidents 

4.  Rules  for  good  housekeeping 


Basic  rules  for  safe  use  of  tools  and 
equipment 
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JOB  Tf*'  MING:  What  the 
Worker  S.iould  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


6.  Safe  lifting 

7.  Requirements  for  test  riding 

8.  Fire  safety 

9-  Special  hazards  with  welding  equip- 
ment 

10.  Classes  of  fires  and  their  causes 

11.  Fire  extinguisher  requirements 

12.  Battery  safety 

13.  Fuel,  solvent,  and  chemical  hazards 

14.  Special  nazards  with  carburetor 
cleaner 

15-    Electrical  safety 

16.  Ways  to  recognize  shock 

17.  Steps  in  treating  shock 

18.  First  aid  guidelines  for  common  work- 
place injuries 

19.  First  aid  guidelines  for  workplace 
burns 

20.  Steps  in  controlling  bleeding 

21.  Pressure  points  for  checking  bleeding 


22.  First  aid  for  eye  injuries 

23.  General  guidelines  for  first  aid  emer- 
gencies 

24.  Special  rules  for  eye  protection 

25.  Special  rules  for  using  compressed  air 


Complete  a  student  safety  pledge. 
(Assignment  Sheet  #1) 


Draw  a  floor  plan  and  locate  safety 
equipment  in  your  shop.  (Assignment 
Sheet  #2) 
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JOB  TRAINING:  What  the  RELATED  INFORMATION:  What 

Worker  Should  Be  Able  to  Do  the  Worker  Should  '<jiow 

{Psychomotor  (Cognitive) 


UNIT  III:  TOOLS  AND  EQUIPMENT 

1.  Terms  and  definitions 

2.  Basic  hand  tools 

3.  Special  tools  and  their  uses 

4.  Wheel  and  tire  service  equipment 

5.  Major  equipment 
6-  General  shop  tools 

7.  Tools  and  equipment  care  and  safety 

8.  Identify  selec*^d  hand  tools.  (Assign- 
ment Sheet  #1; 

9.  Id(5ntify  selected  major  equipment. 
(Assignment  Sheet  #2) 

10.    Identify  selected  general  shop  tools. 
(Assignment  Sheet  #3) 

UNIT  IV:  METRIC  MEASUREMENTS 

1  Terms  and  definitions 

2-  Metric  measurements 

3.  Metric  prefixes 

4.  Units  of  metric  measurement 
5-  Metric  measuring  instruments 

6.  Using  a  metric  outside  micrometer 

7.  Reading  a  metric  micrometer 

8.  Using  a  telescoping  gauge 

9.  Using  a  small  bore  gauge 

10.  Using  a  dial  bore  gauge 

11.  Using  vernier  or  dial  calipers 

12.  Using  a  dial  indicator 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


13.  Read  a  metric  micrometer,  (Assign- 
ment Sheet  #1) 

14.  Measure  selected  workpieces  with  a 
vernier  caliper.  (Job  Sheet  #1) 

15.  Measure  selected  v;orkpiec     with  a 
metric  micrometer.  (Job  Sheet  tt2) 

16.  Measure  runout  and  verify  timing  with 
a  dial  indicator.  (Job  Sheet  #3) 

17.  Measure  a  cylinder  bore  with  a  tele- 
scoping gauge.  (Job  Sheet  #4) 

18.  Measure  selected  workpieces  with  a 
small  bore  gauge.  (Job  Sheet  #5) 
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UNIT  V:  FASTENERS 

1.  Terms  and  definitions 

2.  Metric  bolts  and  nuts 

3.  Metric  bolts  and  threads 

4.  Qualities  of  satisfactory  fasteners 

5.  Typical  fasteners 

6-  Typical  bolt  head  styles 

7.  Typical  nuts 

8.  Special  purpose  nuts  with  locking  or 
self-locking  features 

9.  Types  of  washers 

10.  Devices  for  locking  nuts  or  bolts 

11.  Types  of  screw  head  designs 

12.  Types  of  snap  rings 

13.  Special  fasteners 

14.  Methods  used  to  remove  seized  nuts 
xviii 


JOB  TRAINING:  What  the  RELATED  INFORMATION:  What 

Worker  Should  Be  Able  to  Do  the  Worker  Should  Know 

{Psychomotor  (Cognitive) 


15.  Repairing  threads 

16.  Adhesives  and  sealers 

17.  Loosening  and  tightening  fasteners 

18.  Draw  the  tightening  sequence  and  list 
torque  values  for  a  selected  compo- 
nent from  a  service  manual.  (Assign- 
ment Sheet  #1) 

19.  Repair  damaged  threads  using  a 
thread  repair  kit.  (Job  Sheet  #1) 

20.  Remove  a  broken  bolt  using  a  screw 
extractor  set.  (Job  Sheet  #2) 

UNIT  Vi:  SERVICE  DEPARTMENT  OPERATIONS 

1.  Terms  and  definitions 

2.  How  a  service  department  is  organized 

3.  Service  manager  duties 

4.  Service  department  technician  duties 

5.  Repair  orders 

6.  Service  publications 

7.  Guidelines  for  using  a  service  manual 
effectively 

8.  Guidelines  for  using  a  flat  rate  manual 
effectively 

9.  Sources  of  other  service  Information 
10.    Other  service  department  sales 

11.  Fill  out  a  repair  order  properly.  (Assign- 
ment Sheet  #1) 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


UNIT  VH:  MOTORCYCLE  ENGINES 

1.  Terms  and  definitions 

2.  Basic  motorcycle .  :gine  theory 

3.  Piston  movement  terms  and  their  defi- 
nitions 

4.  Two-stroke  and  four-stroke  operations 

5.  Components  of  a  four-stroke  engine 
and  their  functions 

6.  Components  of  a  two-stroke  engine 
and  their  functions 

7.  Steps  in  the  operation  of  a  four-stroke 
engine 

8.  Steps  in  the  operation  of  a  two-stroke 
engine 

9.  Four-stroke  engine  characteristics 

10.    Two-stroke  engine  characteristics 

11-    Problems  that  cause  poor  engLne  per- 
formance 

12.    Tools  required  for  basic  engine  trouble- 
shooting 

Troubleshoot  a  no-slart  complaint  on  a 
one-cylinder  motorcycle  engine.  (Job 
Sheet  #1) 

Perform  a  leak-ucwn  test  on  a  one-cyl- 
inder motorcycle  engine.  (Job  Sheet 
#2) 


UNIT  VIII:  BATTERY  AND  ELECTRICAL  SERVICE 

1.  Terms  and  definitions 

2.  Batteries 


xx 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


12.  Trace  a  motorcycle  brake  light  circuit 
on  a  v;irmg  diagram.  (Asaignmerit 
Sheet  #1) 

13.  Service  and  charge  a  new  motorcycle 
battery  (Job  Sheet  #1) 

14.  Remove,  clean,  service,  and  install  a 
motorcycle  battery.  (Job  Sheet  #2) 

15.  Check  the  output  of  a  charging  system. 
(Job  Sheet  #3) 

16.  Use  a  test  light  to  verify  voltage.  (Job 
Sheet  #4) 

17.  Splice  and  solder  electrical  wires.  (Job 
Sheet  #5) 


3.  Battery  safety 

4  Battery  identification 

5.  Battery  maintenance 

6.  Hydrometers 

7.  Electrical  circuits 

8.  Systematic  electrical  troubleshooting 

9.  Test  light  troubleshooting 

10.  Voltmeter  use 

11.  Types  of  splices 


ERIC 


UNIT  IX:  CARBURETORS  AND  FUEL  SYSTEMS 

1.  Terms  and  definitions 

2.  Carburetor  operation 

3.  Parts  of  a  carburetor 

4.  Air-fuel  ratios 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


13.  Remove,  disassemble,  clean,  reassem- 
ble, and  install  a  one-cylinder  motorcy- 
cle carburetor.  (Job  Sheet  #1) 

14.  Remove,  clean,  and  install  a  fuel  valve. 
(Job  Sheet  #2) 


5.  Carburetor  circuits  and  their  general 
functions 

6.  Float  circuit  components  and  opera- 
tions 

7.  Low-speed  circuit  components  and 
operations 

8.  Transition  circuit  components  and 
operations 

9.  Mid-range  circuit  components  and 
operations 

10.  High-speed  circuit  components  and 
operations 

11.  Enrichener  circuit  components  and 
operations 

12.  Interrelationship  of  carburetor  circuits 


UNIT  X:  WHEELS  AND  TIRES 

1.  Terms  and  definitions 

2.  Types  of  wheels 

3.  Parts  of  a  tire 

4.  Tire  tools  and  equipment 

5.  Other  supplies  required  for  tire  repair 

6.  Tire  markings 

7.  Valve  stems  and  valve  caps 

8.  Tubeless  tire  repair 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


9.    Tire  liabilities 

10.  Spoke  and  rim  terms 

1 1 .  Wheel  trueing  terms 

12.  Spoke  patterns 

13.  Guidelines  for  spoking  and  trueing 
wheels 

14.  ATV  tires 

15.  Personal  safety  around  wheels  and 
tires 

16.  Remove,  replace/repair,  and  install  a 
front  tire  and  wheel  assembly  on  a 
motorcycle.  (Job  Sheet  #1) 


17.    Remove,  replace/repair,  and  install  a 
rear  tire  and  wheel  assembly  on  a 


motorcycle.  (Job  Sheet  #2) 

18.  Replace  a  damaged  rim  and  respoke 
and  true  a  motorcycle  wheel.  (Job 
Sheet  #3) 

19.  Remove,  replace/repair,  and  install  a 
tire  on  an  ATV.  (Job  Sheet  #4) 

20.  Make  inside  and  outside  repairs  on 
ATV  tires.  (Job  Sheet  #5) 


UNIT  XI:  STEERING  AND  SUSPENSION 

1.  Terms  and  definitions 

2.  Front  fork  components 

3.  Front  fork  fluid 

4.  Steering  head  bearings 

5.  Swing  arm  pivot  assemblies 

6.  Sprockets  and  chain  drives 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psyciiomotor) 


RELATED  INFORMATION:  What 
the  Woiker  Should  Know 
(Cognitive) 


7. 

6. 


Belt  drives 
Drive  shafts 


9.    Change  oil  in  a  front  fork.  (Job  Sheet 
#1) 

10.  Replace  front  fork  seals.  (Job  Sheet  #2) 

11.  Change  final  drive  oil.  (Job  Sheet  #3) 

12.  Inspect  and  replace  drive  chain  and 
sprockets.  (Job  Sheet  #4) 

13.  Inspect  and  adjust  steering  head  bear- 
ings. (Job  Sheet  #5) 


UNIT  Xn-  BRAKES 


1.  Terms  and  definitions 

2.  Types  of  brake  systems 

3.  How  a  mechanical  br.':ike  system  works 

4.  HOW  a  hydraulic  brake  system  works 

5.  Brake  drum  wear 

6.  Brake  fluid 

7.  Brake  bleeding 


8.  Inspect  brake  shoes  and  brake  pads 
for  wear.  (Job  Sheet  #1) 

9.  Replace  brake  shoes  on  a  drum-type 
brake  and  adjust  the  brake.  (Job  Sheet 
#2) 

10.  Replace  brake  pads  on  a  disc  system. 
(Job  Sheet  #3) 

11.  Bleed  a  hydraulic  brake  system  (Job 
Sheet  #4) 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Aole  to  Do 
(Psychomotor) 


UNIT  Xill: 


Remove,  disassemble,  inspect,  and 
reassemble  a  motorcycle  clutch.  (Job 
Sheet  #1) 


UNIT  XV:  BASIC 


Service  a  breaker-point  ignition  sys- 
tem. (Job  Sheet  #1) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 

CLUTCHES 

1.  Terms  and  definitions 

2.  Major  clutch  parts 

3.  Clutch  operations 

4.  Clutch  discs  and  plates 

5.  Other  clutch  parts 

6.  Guidelines  for  clutch  service 


SYSTEMS 

Terms  and  definitions 
Kick  starters 
Electric  starters 
Recoil  starters 

IGNITION  TUNBUP 

1.  Terms  and  definitions 

2.  Electronic  Ignition  systems 

3.  Breaker-point  ignition  systems 

4.  Energy  transfer  ignition  systems 

5.  Guidelines  for  ignitions  service 


UNIT  XIV:  STARTING 
1. 

2. 
3. 
4. 

Service  a  recoil  starter.  (Job  Sheet  #1) 


JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


UNIT  XVI:  BASIC  ENGINE  TUNE-UP 


14.  Select  proper  shim  thicknesses  for 
shim-type  valve  adjustment.  (Assign- 
ment Sheet  HI) 

15.  Perform  a  compression  test  on  a 
motorcycle  engine.  (Job  Sheet  #1) 

16.  Perform  a  leak-down  test  on  a  motorcy- 
cle engine.  (Job  Sheet  #2) 

17.  Adjust  the  valves  on  a  motorcycle 
engine.  (Job  Sheet  #3) 

18.  Adjust  cam  chain  tension.  (Job  Sheet 
#4) 

19.  inspect  ignition  timing.  (Job  Sheet  #5) 

20.  Service  an  air  filter  (Job  Sheet  #6) 

21.  Adjust  a  motorcycle  carburetor  using 
an  exhaust  gas  analyzer  (Job  Sheet  ttfj 

22.  Synchronizes  carburetors  on  a  multi- 
cylinder  motorcycle  engine.  (Job  Sheet 
#8) 

23.  Change  engine  oil  and  filter,  (Job  Sheet 
#9) 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


XXVI 


Terms  and  definitions 
Engine  tune-up  preparations 
Engine  tune-up  sequence 
Spark  plug  inspection 
Valve  adjustment 
Cam  chain  adjustment 
Ignition  timing 
Ignition  timing  marks 
Air  filter  service 
Crankcase  ventilation 
Carburetor  adjustment 
Carburetor  synchronization 
Oil  and  filter  service 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


UNIT  XVII:  BASIC  CHASSIS  TUNE-UP 

1.  Terms  and  definitions 

2.  Guidelines  for  chassis  tune-up 

3.  Control  cables 

4.  Detailing 


6. 


Remove,  lubricate,  and  replace  control 
cables.  (Job  Sheet  #1) 

Detail  a  motorcycle  or  an  ATV.  (Job 
Sheet  #2) 


UNIT  XVIII:  ASSEMBLY  AND  PRE-DELIVERY 

1.  Terms  and  definitions 

2.  Receiving  a  new  vehicle 

3.  Guidelines  for  uncrating 

4.  Guidelines  for  assembly 

5.  Guidelines  for  preparing  a  new  vehicle 
for  delivery 

6.  Guidelines  for  test  riding  a  nev/  vehicle 


7.  Uncrate  a  new  motorcycle  and  prepare 
It  for  assembly  (Job  Sheet  #1) 

8.  Assemble  a  new  vehicle.  (Job  Sheet  #2) 

9.  Prepare  a  new  motorcycle  for  delivery. 
(Job  Sheet  #3) 
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JOB  TRAINING:  What  the 
Worker  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
the  Worker  Should  Know 
(Cognitive) 


UNIT  XIX:  ONE-CYLINDER 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 


17.  Read  and  interpret  wear  limit  informa- 
tion from  a  service  manual.  (Assign- 
ment Sheet  #1) 

18.  Disassemble,  inspect,  and  reassemble 
a  two-stroke  motorcycle  engine.  (Job 
Sheet  #1) 

19.  Disassemble,  inspect,  and  reassemble 
a  four-stroke  motorcycle  engine.  (Job 
Sheet  #2) 


13. 
14. 

15. 
16. 


TOP-END  SERVICE 

Terms  and  definitions 
Components  of  a  two-stroke  to^  end 
Components  of  a  four-stroke  top  end 
Four-stroke  cylinder  head 
Two-stroke  piston 
Four-stroke  piston 
Parts  ot  a  valve 

Guidelines  for  cleaning  top-end  com- 
ponents 

Guidelines  for  measuring  a  cylinder 

Guidelines  for  measuring  a  piston 

Two-stroke  piston  fings 

Guidelines  for  installing  two-stroke 
rings 

Four-stroke  piston  rings 

Special  tools  and  materials  for  top-enr* 
service 

Ring  installation 

Safety  guidelines  for  top-end  service 
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MOTORCYCLE  MECHANIC 


Tools,  Equipment,  and  Materials  List 


Basic  hand  tools 


Major  equipment 


Flat  blade  and  Phillips  screwdrivers 
Impact  driver  and  socket  for  Phillips-head 

screws 
Combination  wrench  set 
Minimum  clearance  shallow  and  deep 

socket  sets 
Ratchet  and  extensions 
Combination  slip-joint  pliers 
Needlenose  pliers 
Putty  knife  or  gasket  scraper 
Feeler  gauge  set 
Magnetic  screw  starter 
Metric  alien  wrench  set 
Hammer 

Soft-faced  mallet 

Files 

Chisels 

Punches 

Hacksaw 

Pneumatic  ratchet  and  impact  gun 

Special  tools 

Pullers 

Torque  wrench 

Installers 

Holders 

Protectors 

Gauges 

Adapters 

Adjustors 

Compressors 

Wheel  and  tire  service  equipment 


Boring  bar 
Cylinder  hones 
Die-grinder 
Bench  grinder 
Motorcycle  lift(s) 
Large  fan 

Valve  reconditioning  tools 
Glass  bead  cleaning  machine 
Solvent  cleaning  station 
Press 
Drill  press 

Crankshaft  trueing  stand 
General  shop  tools 
Bench  vises 

Oxyacetylene  cutting  equipment 

Materials 

Lubricants 
Sealers 

Gasket  material 

High  temperature  grease 

Housekeeping  items 

Drain  pans 

Funnels 

Brooms 

Mops 

Degreaser 

Floor  cleaner 


Tire  changer 
Wheel  balancer 
Trueing  stand 
Tire  tools 
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INTRODUCTION  TO 
MOTORCYCLE  REPAIR 


UNIT  I 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  career  opportunities,  work- 
ing conditions,  and  entry-level  job  assignments  for  motorcycle  repair  technicians.  The  student 
should  also  be  able  to  list  keys  to  advancement,  evaluate  personal  potential  as  a  repair  techni- 
cian, and  report  on  department  functions  in  a  dealership.  These  competencies  will  be  evi- 
denced by  con-ectly  performing  the  procedures  outlined  in  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1    Match  terms  related  to  introduction  to  motorcycle  repair  with  their  correct  defini- 


2.  Complete  statements  concerning  the  occupational  outlook  for  motorcycle  techni- 
cians. 

3.  Select  true  statements  concerning  career  opportunities. 

4.  Complete  statements  concerning  working  conditions. 

5.  List  prerequisites  recommended  for  motorcycle  technicians. 

6.  Match  advancement  opportunities  with  their  job  descriptions. 

7.  Complete  statements  concerning  entry-level  job  assignments. 

8.  Complete  statements  concerning  other  entry-level  service  responsibilities. 

9.  Solve  problems  concerning  customer  relations. 

10.  Complete  statements  concerning  keys  to  advancement. 

11.  Evaluate  your  potential  as  a  motorcycle  repair  technician.  (Assignment  Sheet  #1) 

12.  Visit  a  motorcycle  dealership  and  make  written  reports  about  functions  of  various 
departments.  (Assignment  Sheet  #2) 


SPECIFIC  OBJECTIVES 


tions. 
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INTRODUCr^N  TO  MOTORCYCLE  REPAIR 

um  I 

SUGGESTED  ACTIVITIES 

A.      Provide  students  with  objective  sheet- 

B-      Provide  students  with  information  and  assignment  sheets. 

C.      Discuss  unit  and  specific  objectives. 

D-      Discuss  information  sheet. 

E-  Invite  a  local  or  area  dealer  to  talk  to  the  class  about  .expanding  product  lines  such  as 
outboard  motors,  lawn  mowers,  and  other  power  eouipment,  and  ask  the  dealer  to 
address  the  problems  and  opportunities  the  product  expansion  poses  for  the  repair 
technician. 

F.  Invite  a  factory  representative  to  talk  to  the  class  about  the  motorcycle  industry  in  gen- 
eral and  about  other  jobs  at  tha  manufacturing  level. 

G-  Make  a  telephone  survey  of  dealerships  in  your  area,  and  prepare  a  list  of  people  who 
buy  motorcycles  to  determine  if  the  average  bike  buyer  today  is  older  than  the  bike  buy- 
ers of  years  past. 

H-  Read  the  assignment  sheets  carefully,  and  make  specific  dates  and  times  for  students 
to  visit  a  dealership  so  they  can  complete  the  reports  required  in  Assignment  Sheet  #2. 

L  Review  the  nature  of  the  other  units  in  this  text  and  arrange  for  appropriate  audio  visual 
materials  to  reinforce  the  units  of  instruction.  Some  specific  items  thai  are  available 
appear  in  the  "Suggested  Activities"  of  the  units  to  which  they  apply,  but  general  infor- 
mation about  video  materials  is  available  from  many  sources,  including: 

American  Honda  Motor  Co.,  Inc. 
Motorycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

Kawasaki  Motors  Corp.,  U.S.A. 
Technical  Training  Department 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 

Yahama  Motor  Corporation,  U.S.A. 
Training  Department 
6555  Katelle  Avenue 
Cypress,  CA  90630 


Give  test. 
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INTRODUCTION  TO  MOTORCYCLE  REPAIR 

UNIT  i 


INFORMATION  SHEET 


Terms  and  definitions 


A.  ATV(all  terrain  vehicles)  —  A  general  group  of  3-wheel  and  4-wheel  vehicles 
designed  for  both  recreation  and  utility  use 

B.  Customer  relations  —  That  part  of  a  business  that  relies  on  individual  atti- 
tudes and  actions  to  inspire  trust  and  confidence  in  customers 

C.  Dealership  —  A  business  dedicated  to  selling  and  servicing  motorcycles 
and  other  products 

D.  Etiquette  —  The  accepted  manner  in  which  to  politely  conduct  social  and 
business  activities 

E.  EPA  (Environmental  Protection  Agency)  —  A  federal  agency  that  sets  limits 
for  the  amounts  of  hydrocarbons  and  other  pollutants  that  can  be  legally 
exhausted  by  an  engine 

F.  Parts  Department  —  That  part  of  a  dealership  that  manages  the  inventory 
of  replacement  parts  and  accessories 

G.  Prerequisites  —  The  practical  and  academic  experiences  that  must  be 
completed  before  a  higher  level  of  skills  development  can  begin 

H.  Public  relations  —  The  process  of  promoting  an  attractive  business  image 
through  advertising  and  through  participation  in  public  events  that  permit 
display  of  the  company  name  and  products 

I.  Sales  Department  —  That  part  of  a  dealership  that  manages  the  sales  of 
new  and  used  motorcycles,  ATV's,  and  other  vehicles  or  equipment  in  a 
product  line 

J.  Service  Department  —  That  part  of  a  dealership  that  takes  care  of  all  war- 
ranty work  and  otherwise  performs  maintenance,  service,  and  repairs  as 
required 


OcCiipatlona!  outlook  for  motorcycle  technicians 


A.  The  demand  for  motorcycle  technicians  will  continue  to  grow  into  the  next 
century. 

B.  Recent  statistics  indicate  approximately  850  registered  motorcycles  for 
each  motorcycle  technician,  and  this  indicates  a  need  for  more  entry-level 
technicians. 

(NOTE:  The  850  to  1  ratio  becomes  especially  significant  when  compared 
with  the  automotive  industry  where  there  is  approximately  1  mechanic  for 
every  300  cars.) 
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C.  An  increase  in  the  young  adult  population  with  higher  personal  incomes 
v/ill  continue  to  increase  the  demand  for  motorcycles,  scooters,  and  three 
and  four-wheel  all  terrain  vehicles.  (Figure  1) 


FIGURE  1 


D.  An  increase  in  motorcycle  ownership  among  older  age  groups  and  senior 
citizens  will  help  increase  the  need  for  technicians. 

E.  Jet  skis  and  similar  gasoline-powered  watercraft  have  also  added  to  the 
demand  for  technicians. 

F.  Gasoline-powered  golf  carts  provide  another  service  need  and  source  of 
future  technician  employment. 

G.  Past  motorcycle  designs  afforded  owners  with  opportunities  for  many  do-it- 
yourself  repairs,  but  the  complexity  of  modern  motc-^ycles  demands  pro- 
fessional repair. 

H.  As  dealerships  expand  to  include  lines  of  power  equipment  such  as  genera- 
tors, water  pumps,  lawn  mowers,  and  snow  blowers,  the  need  for  techni- 
cians to  repair  them  will  also  increase. 

I.  As  motorcycle  manufacturers  move  into  production  of  outboard  engines, 
another  service  area  will  be  created. 

Career  opportunities 

A.  An  entry-level  motorcycle  technician  v;ill  average  more  than  5  dollars  per 
hour,  and  experienced  technicians  earn  10  to  15  dollars  an  hour. 

B.  Some  technicians  are  paid  on  a  commission  basis  which  usually  gives 
them  40  percent  of  the  labor  charged  the  customer. 

C.  The  commission  system  inspires  speed  and  quality  workmanship  and 
rewards  the  professional  technician,  especially  during  peak  seasons. 

(NOTE:  To  succeed  on  the  commission  system,  one  must  be  a  trained  pro- 
fessional because  improper  repairs  that  have  to  be  redone  are  at  the 
expense  of  the  technician's  time.) 
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D.  Experienced  technicians  with  leadership  capabilities  often  advance  to 
management  positions. 

Working  conditions 

A.  Motorcycle  repair  shops  are  usually  well-lighted,  well  ventilated,  and  cli- 
mate-controlled for  technician  comfort. 

B.  The  days  of  the  loud  motorcycle  have  passed  and  repair  shops  are  no 
longer  the  noisy  places  they  used  to  be  when  engines  were  being  tested. 

(NOTE:  Most  modern  motorcycles  are  well  below  the  noise  emission  stand- 
ards set  by  the  EPA.) 

C.  Employees  in  most  motorcycle  repair  facilities  develop  close  personal  and 
professional  ties  and  frequently  join  together  to  enjoy  races,  rallies,  and 
other  after  work  activities. 

D.  The  demand  for  motorcycle  service  is  highest  in  the  warm  weather  months, 
and  during  peak  periods  technicians  may  work  overtime  frequently. 

E.  Although  motorcycling  is  seasonal  in  some  northern  areas,  the  repairs  of 
ATV's,  winter  recreational  vehicles,  and  snow  blowers  alleviates  off-season 
declines. 

F.  Many  dealerships  offer  fringe  benefits  ranging  from  life  and  health  insur- 
ance to  paid  vacations,  and  dealer-sponsored  trips  to  races,  rallies,  and 
service  schools. 

G.  As  dealerships  expand  product  lines,  technicians  have  to  continue  improv- 
ing skills  because  the  next  repair  work  may  be  a  lawn  mower,  and  a  well 
rounded  technician  should  be  able  to  work  on  anything  that  comes  in  the 
door.  (Figure  2) 

FIGURE  2 
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V.     Prerequisites  recommended  for  motorcycle  technicians 

A.  An  interest  in  science  and  matliematics  is  beneficial  to  a  potential  motorcy- 
cle technician. 

B.  Persons  who  have  studied  siTiall  engine  repair  or  auto  mechanics  are  well 
prepared  to  enter  motorcycle  repair  programs. 

C.  People  who  own  their  own  motorcycles  and  have  had  practical  experience 
in  service  and  repair  usually  make  good  technicians. 

D.  Employers  prefer  that  entry-level  technicians  have  a  high  school  education. 

E.  The  ability  to  read  and  comprehend  service  manuals  and  other  technical 
materials  is  vital  to  the  success  of  a  technician. 

VL     Advancement  opportunities  and  their  job  descriptions 

A.  Service  writer  —  Writes  wori^  orders,  makes  repair  estimates,  but  most  of 
all  is  the  professional  that  alerts  customers  tc  repairs  necessary  for  bike 
safety  or  performance 

B.  Service  manager  —  Coordinates  all  service  work,  makes  sure  necessary 
parts  are  available  for  repair  work,  assists  technicians  with  difficult  jobs, 
schedules  set-up  of  new  units  with  sales  needs,  and  orients  new  customers 
to  bike  safety  and  maintenance  requirements  (Figure  3) 

FIGURE  3        llHlilll  iiillllUlil  i    I— I  I  Mi  ■■■■■Mil 


36 


ERIC 


INFORMATION  SHEET 


General  manager  —  Responsible  for  the  overall  operation  of  a  dealership 
including  ordering  new  bikes,  keeping  proper  inventory,  checking 
paperwork  from  shop  to  front  office,  and  generally  looking  after  the  public 
relations  and  promotional  activities  of  the  business  (Figure  4) 


FIGURE  4 


Factory  rep  —  Works  as  a  representative  of  a  rr^otorcycle  manufacturer  to 
insure  that  dealerships  are  taking  advantage  of  manufacturer's  profes- 
sional assistance  with  sales,  service,  and  general  operations 

(NOTE:  Industry  almost  always  promotes  from  its  own  ranks,  and  more 
than  80  percent  of  factory  reps  and  other  technical  service  people  come 
from  local  dealerships.) 

Shop  or  Dealership  owner  —  Manages,  buys,  sells,  hires,  fires,  and  gener- 
ally does  everything  necessary  to  keep  customers  happy  and  maintain  a 
healthy  business  (Figure  5) 


FIGURE  5 


Vocational  instructor  —  Teaches  motorcycle  service  and  repair  to  students 
interested  in  becoming  professional  motorcycle  technicians 
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Entry*level  positions 

A.      Entry-level  technicians  seldom  work  in  the  sales  or  parts  department.  (Fig- 
ure 6) 


FIGURE  6 


B.  Entry-level  technicians  almost  always  start  work  in  the  service  department. 

C.  Entry-level  technicians  usually  work  in  the  service  department's  two  most 
important  areas: 

1,    Tire  service  {Figure  7) 

(NOTE:  This  includes  changing/repairing  not  only  motorcycle  tires, 
but  ATV  tires  too,  and  it's  a  major  income  area  for  a  dealership.) 
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2.    Assembly  and  pre-delivery  service  (Figure  8) 

(NOTE:  This  pctivity  starts  with  unloading  a  crated  bike  from  a  truck, 
uncrating  the  unit,  assembling  the  unit,  servicing  the  unit  for  delivery 
to  a  customer,  and  sometimes  delivering  the  bike  to  the  customer.) 


FIGURE  8 


Improper  tire  repair  can  result  in  customer  injury  and  expensive  liability 
suits  against  the  company. 

A  bike  improperly  assembled  or  carelessly  assembled  will  result  in  poor 
customer  satisfaction,  inspire  bad  word-of  mouth  advertising,  and  could 
result  in  a  liability  suit  against  the  company. 

F.  In  short,  although  entry-level  technicians  repair  tires  and  set  up  bikes,  the 
two  areas  are  critical  to  success  of  the  dealership  and  are  very  important 
jobs  where  good  workmanship  will  be  noticed. 

VIII.     Other  entry-level  service  responsibilities 

A.  There  are  many  specialized  tools  and  major  pieces  of  equipment  in  a  serv- 
ice area,  and  beginning  technicians  must  learn  how  to  safely  use  and  main- 
tain the  equipment  and  tools  they  must  have  to  do  their  jobs. 

B.  Proper  use  of  tools  must  be  learned  to  avoid  personal  injury,  but  proper  tool 
and  equipment  use  also  helps  avoid  damage  to  new  units  or  to  customer 
vehicles. 

C.  More  than  95%  of  all  motorcycles  sold  in  America  are  manufactured  with 
metric  specifications,  and  technicians  must  know  how  to  use  metrics  in 
service  and  repair  activities. 

Motorcycles  are  held  together  with  an  assortment  of  nuts,  screws,  bolts, 
clips,  pins,  and  other  devices  known  as  fasteners,  and  a  technician  must 
develop  skills  in  working  with  fasteners. 


D. 
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E.  As  a  member  of  the  service  department,  a  beginner  will  be  called  upon  to 
handle  paperwork  properiy;  locate  parts  indexed  on  microfiche,  talk  with 
customers,  and  sometimes  answer  the  phone  or  work  at  the  cash  register. 

(NOTE:  The  more  a  beginner  can  do  well,  the  more  value  he/she  will  be  to  a 
dealership  because  it  frees  other  experienced  technicians  to  continue  with 
advanced  repair  activities  that  bring  the  dealership  more  dollars  per  hour,) 

R  Entry-level  technicians  need  to  know  2-cycle  and  4-cycle  engine  theory  so 
they  can  develop  the  skills  required  for  properly  diagnosing  engine  prob- 
lems. 

G.  Battery  and  electrical  problems  provide  some  of  the  biggest  headaches  in 
motorcycle  repair,  and  the  technician  who  develops  skills  in  these  areas  will 
be  of  special  value. 

H.  Beginning  technicians  also  need  service  skills  with  brakes,  clutches,  sus- 
pensions, final  drivos,  fuel  syslems,  chassis  sen/ice,  wheel  service  and 
repair,  and  starting  and  charging  systems. 

I.  Although  tune-ups  are  usually  performed  by  skilled  technicians,  beginners 
often  get  to  work  on  smaller  motors  and  should  make  an  extra  effort  to 
develop  good  tune-up  skills. 

J.  Entry-level  technicians  must  never  forget  that  as  they  learn  new  skills  they 
are  still  expected  to  do  some  of  the  basic  things  a  business  requires,  and 
that  may  include  cleaning  the  parking  lot  and  sweeping  floors.  (Figure  9) 

FIGURE  9 


Customer  relations 

A.  Entry-level  technicians  usually  do  not  deal  with  customers  on  a  regular 
basis,  but  they  need  to  be  able  to  talk  intelligently  with  customers  when 
they  have  to. 

B.  All  customers  should  be  greeted  cordially  and  treated  with  respect. 
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C.  Many  customers  ^^ave  difficulty  talking  about  problems  in  specific  techni- 
cal terms  and  need  to  be  treated  with  a  great  deal  of  patience. 

D.  Customers  are  sometimes  upset  and  have  to  be  handled  tactfully  and 
calmed  down.  (Figure  10) 

FIGURE  10 


E.  Beginners  in  the  business  sometimes  have  to  answer  the  phone  and  should 
know  basic  rules  of  telephone  etiquette: 

1.  Identify  the  company,  give  your  name,  and  ask,  "May  I  help  you?" 

2.  Take  notes  if  you  need  to  and  be  sure  to  have  the  customer  repeat 
anything  you  don't  understand. 

3.  When  looking  something  up  requires  a  great  deal  of  time,  remind  the 
customer  every  now  and  then  that  vou're  still  taking  care  of  the  prob- 
lem. 

4.  Speak  clearly  and  politely  with  a  phone  customer,  and  if  you  don't 
know  the  answer  to  a  customer's  question,  give  the  call  to  someone 
who  can  help. 

5.  Conclude  phone  conversations  on  a  positive  note  by  thanking  the 
customer  for  calling  your  place  of  business. 

X.     Keys  to  advancement 

A.  A  good  personal  appearance  and  a  professional  attitude  are  the  keys  to 
advancement  as  a  motorcycle  repair  technician. 

B.  Technicians  who  are  sloppy,  dirty,  and  poorly  groomed  inspire  negative 
responses,  and  customers  will  not  continue  doing  business  where  such 
people  work. 
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C. 
D. 
E 

F. 
G. 


Technicians  who  are  clean  and  well  groomed  inspire  positive  responses, 
and  customers  will  continue  doing  business  where  these  people  work. 

A  professional  attitude  inspires  good  work  habits  such  as  getting  to  work 
on  time  and  putting  in  a  full  day's  work  for  a  full  day's  pay. 

Bikes  were  once  sold  to  a  predominantly  young  group,  but  the  more  mature 
group  of  people  buying  bikes  today  prefer  technicians  whose  personal 
appearance  reflects  responsibility. 

A  professional  attitude  inspires  good  workmanship  that  customers  appreci- 
ate and  that  the  technician  gets  a  personal  reward  from. 

Even  with  good  mechanical  skills,  a  technician  with  poor  personal  appear- 
ance and  a  don*t-care  attitude  will  not  last  long  in  the  motorcycle  repair 
business. 

Honesty  is  primary  to  success  in  all  walks  of  life,  and  trustworthy  techni- 
cians do  not  help  themselves  to  spare  parts  or  supplies  without  paying  for 
them. 
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INTRODUCTION  TO  MOTORCYCLE  REPAIR 

UNIT  1 


ASSIGNMENT  SHEET  #1  -  EVALUATE  YOUR  POTENTIAL  AS  A 
MOTORCYCLE  REPAIR  TECHNICIAN 


Directions:  Answer  the  following  questions  honestly.  Enter  a  number  or  zero  for  each  question, 
then  total  your  score  and  record  it  as  indicated.  Your  evaluation  will  not  be  seen  by  your 
instructor,  but  when  it  Is  completed,  your  instructor  will  Interpret  class  scores  generally  so  all 
class  members  will,  so  to  speak,  know  the  score. 

1.    a    How  many  times  have  you  had  your  hair  cut  or  styled  in  the  past 

year?  a.  


b.  How  often  do  you  take  a  bath  or  shower  each  v/eek?  b^ 

c.  How  often  have  you  seen  your  dentist  in  the  past  two  years?  c^ 

d.  How  many  new  pieces  of  clothing,  including  shoes,  have  you 
acquired  in  the  past  year?  d.. 

e.  On  a  scale  of  1  to  10,  with  10  being  the  highest,  how  do  you  think 

you  look  when  you're  really  dressed  up?  e._ 

TOTAL  ALL  ITEMS  FROM  QUESTION  1  AND  ENTER  HERE  1^ 

a.    How  many  jobs  have  you  had  that  required  you  to  greet  or  work 
with  customers? 


b.  How  often  in  the  past  year  have  you  really  lost  your  temper? 

c.  When  you  argue,  give  yourself  a  1  if  you  think  you  argue  Intelli- 
gently, a  2  if  you  think  you  get  too  emotional  when  you  argue,  and 

a  3  if  you  really  have  fun  arguing.  c^ 

d.  How  many  times  in  the  past  year  have  you  helped  an  acquaint- 
ance, friend,  or  relative  alleviate  or  solve  some  problem  simply  by 
talking  with  them?  d.. 

e.  if  you  were  a  baseball  official,  give  yourself  a  3  if  you'd  like  to  be  a 
home-plate  ump  and  call  balls  and  strikes,  a  2  if  you'd  like  to  be  a 
first-base  ump,  and  a  1  If  you'd  like  to  be  a  third-base  ump.  e._ 

TOTAL  ALL  ITEMS  FROM  QUESTION  2  AND  ENTER  HERE  2^ 
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a.  When  it  comes  to  going  out  with  a  friend  to  a  movie  or  any  activ- 
ity, give  yourself  a  2  if  you  usually  initiate  the  action  and  a  I  if  you 
usually  respond  to  invitations  from  others  who  invite  you  to  come 
along. 

b.  Hov/  many  times  in  the  past  year  Ii^^ve  you  decided  that  some- 
thing you  use  needed  repairing  and  then  fixed  it  yourself? 

c.  How  many  times  in  the  past  year  have  you  called  somebody  long 
distance  just  to  surprise  them? 

d.  If  there  were  a  leaky  faucet  in  your  bathroom  or  kitchen,  give 
yourself  a  1  if  you  would  call  a  plumber  and  have  it  repaired,  a  2  if 
you  would  ask  someone  how  to  repair  it,  and  then  try  to  do  it 
yourself,  and  a  3  if  you  would  tackle  the  job  all  alone  with  no  out- 
side help. 

e.  Imagine  you  are  trying  to  convince  your  best  friend  that  you  are  a 
"go  getter!'  Give  yourself  a  1  if  your  friend  would  laugh  hysteri- 
cally, a  2  if  your  friend  would  simply  change  the  subject,  and  a  3  if 
your  friend  would  admit  that  it  is  a  quality  evident  in  your  behav- 
ior 


4.  a. 


TOTAL  ALL  ITEMS  FROM  QUESTION  3  AND  ENTER  HERE 

How  many  times  in  the  past  year  have  you  been  late  to  school,  or 
if  not  in  school,  how  many  times  late  to  work,  or  if  not  working, 
how  many  times  late  to  anything? 


b.  Remember  a  time  when  you  were  late  to  school  or  work  and  give 
yourself  a  1  if  you  presented  the  teacher  or  boss  with  a  lousy 
excuse  that  you  know  was  not  believed,  a  2  if  you  presented  an 
excuse  that  v;as  mostly  accepted,  and  a  3  if  you  came  up  with  an 
absolute  lie  that  they  swaliowed  hook,  line,  and  sinker.  b.. 

c.  If  you  were  going  on  a  blind  date,  give  yourself  a  3  if  you  v;ould 
dress  up  and  be  on  time,  a  2  if  you  would  dress  casually  and  be 
just  a  little  late,  or  a  1  if  you  would  pay  no  attention  to  how  you 
dressed  and  show  up  late  just  to  prove  you're  not  too  excited 
about  the  whole  affair.  c.. 

d.  Give  yourself  a  3  If  you  can  come  within  a  dollar  of  accounting  for 
all  the  money  you  have  spent  in  the  past  week,  a  2  if  you  can 
come  within  five  dollars,  and  a  1  if  you  think  you1l  miss  the  esti- 
mate by  more  than  seven  dollars.  d.. 

e.  On  a  scale  of  1  to  10,  with  10  being  the  highest,  how  would  your 
friends  rate  your  dependability  factor?  e._ 

TOTAL  ALL  ITEMS  FROM  QUESTION  4  AND  ENTER  HERS  4._ 

TOTAL  ITEMS  1,  2,  3,  AND  4  AND  ENTER  HERE  _ 
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INTRODUCTION  TO  MOTORCYCLE  REPAIR 

UNIT  I 


ASSIGNMENT  SHEET  #2  -  VISIT  A  MOTORCYCLE  DEALERSHIP 
AND  MAKE  WRITTEN  REPORTS  ABOUT  FUNCTIONS  OF 
VARIOUS  DEPARTMENTS 


Directions:  Your  instructor  has  arranged  for  the  class  to  visit  a  motorcycle  dealership  in  your 
area.  Use  the  following  forms  to  make  notes  about  the  activities  you  find  in  various  depart- 
ments of  the  dealership,  and  then  complete  a  brief  written  report  on  each  department. 


Date  of  field  trip: . 


Name  of  dealership  visited: . 
Address  of  dealership:  


Name  of  ow.ner  or  manager. . 
Name  of  sales  manager.  


Name  of  service  manager . 
Name  of  parts  manager  _ 


Total  number  of  employees: . 


Part  1—  Business  Overview 
1-    Hov/  many  units  does  the  dealership  sell  annually?  

a.  Motorcycles  

b.  ATV's  


c.  Power  equipment . 

d.  Marine  craft  


e.      Outboard  motors . 


f.      Lawn  and  garden  equipment . 


g.      Other  types  of  equipment  sold  and  numbers . 


2.    What  are  the  fringe  benefits  the  dealership  offers  employees? 
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Part  2  —  Parts  Department 
How  many  people  work  in  the  parts  department?  


List  any  special  equipment  the  parts  department  requires  to  do  its  job  properly 


What  are  the  skills  required  to  become  a  good  parts  person? 


How  does  a  good  parts  department  manage  inventory? 


What's  the  biggest  problem  that  a  parts  department  deals  with? 


What  is  the  general  salary  range  of  parts  department  personnel? 


What  are  the  job  advancement  opportunities  for  parts  department  employees? 


List  your  personal  opinions  of  parts  department  operations  (is  it  well  organized,  is  the 
space  allotted  for  parts  storage  sufficient,  and  other  items  you  deem  important). 
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Part  3  —  Service  Department 
1.    How  many  people  work  in  the  service  department?  


2.    List  the  major  pieces  of  equipment  that  are  required  in  a  service  department. 


3.    How  many  different  jobs  are  performed  in  the  service  department? 


4.    What  are  the  most  frequent  repair  activities  that  the  service  department  deals  with  (list 
the  top  three)? 


5.    What  is  the  general  salary  range  of  service  department  technicians? 


6.    What  are  the  job  advancement  opportunities  for  service  department  technicians? 


If  you  were  an  employee  in  the  service  department,  what  improvements  would  you  rec- 
ommend or  what  changes  would  you  make? 
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ASSIGNMENT  SHEET  #2 

Part  4  —  Sales  Department 

1.  How  many  people  work  in  the  sales  department?  

2.  How  many  new  bikes  are  on  display?  

3.  What  other  kinds  of  equipment  are  on  display? 


4.    What  do  you  see  in  the  sales  area  that  would  attract  customers  and  promote  sales? 


5.    List  any  form  of  advertising  (radio,  TV,  newspaper)  that  you  have  personally  heard  or 
seen  that  the  dealership  uses  to  promote  sales  or  service. 


6.    What  banners  or  displays  are  used  to  promote  the  product  line,  and  what  is  your  opin- 
ion of  them? 


7.    What  is  the  general  salary  range  of  sales  people? 


5.    What  are  the  job  advancement  opportunities  for  sales  people? 


9,     How  many  of  the  sales  people  formerly  worked  in  some  other  denartment  of  this  dealer- 
ship or  another  dealership,  and  what  did  they  do? 


10.     If  you  had  your  pick  of  motorcycles  on  display,  which  one  would  you  buy,  and  why  that 
one? 
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ASSIGNMENT  SHEET  #2 

Part  5  —  Dealership  Evaluation 
1.    What  are  the  three  outstanding  features  of  the  dealership? 


2.    Would  you  like  to  work  at  this  dealership,  and  if  so,  why? 


3.    If  you  would  not  like  to  work  at  this  dealership,  explain  why. 
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INTRODUCTION  TO  MOTORCYCLE  REPAIR 

UNIT  I 


ANSWERS  TO  ASSIGNMENT  SHEETS 


The  major  objective  to  the  evaluation  is  to  determine  the  student's  ability  to  re?j  and 
follow  directions  carefully.  As  directions  indicated,  ever;,  item  should  be  answered, 
items  in  each  of  the  four  sections  should  be  subtotaled,  and  the  grand  total  of  items  i, 
2,  3,  and  4  should  be  the  very  last  entry  in  the  test.  Any  number  left  blank  indicates  a 
failure  to  follow  instructions  carefully. 

a.  With  the  exception  of  1c,  all  items  not  answered  with  a  minimum  of  6  indicates  a 
need  for  improvement  in  personal  appearance  or  habits  that  promote  good  per- 
sonal appearance,  and  anything  less  than  a  8  on  1e  indicates  problems  in  self- 
esteem.  If  the  total  score  on  itom  1  is  less  than  30,  it  points  to  habits  and 
attitudes  that  need  to  be  improved. 

b.  Anything  less  than  a  5  as  a  total  for  item  2  indicates  someone  who  may  need  to 
improve  his  or  her  verbal  skills.  A  3  as  an  answer  to  both  2c  and  2e  indicates 
good  verbal  skills  and  favorable  self-esteem. 

c.  Anything  less  than  a  5  as  a  total  for  item  3  indicates  a  lack  of  initiative.  At  least  a 
1  in  item  3c  indicates  a  concern  for  people,  a  good  quality,  and  1  is  the  perfect 
answer  for  3e  since  It  indicates  appreciation  for  honesty  in  personal  relation- 
ships. 

d.  Anything  less  than  a  15  as  a  total  for  item  4  probably  indicates  a  person  who 
rationalizes  too  often,  meaning  that  they  may  stretch  the  truth  to  justify  attitudes 
or  actions.  A  2  on  item  4b  is  the  best  answer  because  it  indicates  a  flair  for  recog- 
nizing the  difference  between  diplomacy  and  a  white  lie,  and  since  4c  is  not  con- 
cerned with  dependability  at  all,  but  one's  attitude  toward  people  in  general,  the 
best  answer  would  be  a  v.  And  4d  is  a  question  which  reinforces  the  fact  that  we 
forget  quickly  and  stresses  the  need  for  writing  things  down. 

Anything  less  than  a  55  as  a  total  score  mdicates  attitudes  and  habits  that  need  atten- 
tion and  improvement.  And  finally,  anyone  v^ho  didn't  laugh,  chuckle,  or  smile  \r.hile  tak- 
ing the  ACID  test  may  have  sense-of-humor  problems. 

Evaluated  to  the  satisfaction  of  the  instructor. 
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INTRODUCTION  TO  MOTORCYCLE  REPAIR 

UNIT  I 


NAME. 


TEST 


1.    Match  each  term  on  the  right  with  its  correct  definition. 

 a.  A  general  group  of  3-wheel  and  4-wheel  vehi- 
cles designed  for  both  recreation  and  utility 
use 


That  part  of  a  business  that  relies  on  ind.'/id- 
ual  attitudes  and  actions  to  inspire  trust  and 
confidence  in  customers 


-C.  A  business  dedicated  to  selling  and  servic- 
ing motorcycles  and  other  products 

.d.  The  accepted  manner  in  which  to  politely 
conduct  social  and  business  activities 

_e.  That  part  of  a  dealership  that  manages  the 
inventory  of  replacement  parts  and  acces- 
sories 

.f.  The  practical  and  academic  experiences 
that  must  be  completed  before  a  higher 
level  of  skills  development  can  begin 

.g.  The  process  of  promoting  an  attractive  busi- 
ness image  through  advertising  and  through 
participation  in  public  events  that  permit 
display  of  the  company  name  and  products 

.h.  That  part  of  a  dealership  that  manages  the 
sales  of  new  and  used  motorcycles,  ATV's, 
and  other  vehicles  or  equipment  in  a  prod- 
uct line 

J.  That  part  of  a  dealership  that  takes  care  of 
all  warranty  work  and  otherwise  performs 
maintenance,  service,  and  repairs  as 
required 

J.  M  federal  agency  that  sets  limits  for  the 
amounts  of  hydrocarbons  and  other  pollu- 
tants that  can  be  legally  exhausted  by  an 
engine 


1.  Prerequisites 

2.  Service  Department 

3.  ATV's 

4.  Public  relations 

5.  Etiquette 

6.  Dealership 

7.  Sales  Department 

8.  Customer  relations 

9.  Parts  Department 
10.  EPA 
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2.  Complete  statements  concerning  the  occupational  outlook  for  motorcycle  technicians 
by  inserting  the  word(s)  or  number(s)  that  best  completes  each  statement. 

a.  The  demand  for  motorcycle  technicians  will  continue  to  into  the 

next  century. 

b.  Recent  statistics  indicate  approximately  registered  motorcycles 

for  each  motorcycle  technician,  and  this  indicates  a  need  for  more  entry-level 
technicians. 

c.  An  increase  in  the      population  with 

 personal  incomes  will  continue  to  increase  the  demand  for 

motorcycles,  scooters,  and  three  and  four-wheel  all  terrain  vehicles. 

d.  Jet  skis  and  similar  gasoline-powered  have  also  added  to  the 

demand  for  technicians. 

e.  Gasoline-powered    carts  provide  another  service  need  and 

source  of  future  technician  employment. 

f.  As  dealerships  expand  to  include  lines  of  equipment  such  as 

generators,  water  pumps,  lawn  mowers,  and  snow  blowers,  the  need  for  techni- 
cians to  repair  them  will  also  incjase. 

g.  As  motorcycle  manufacturers  move  into  production  of  engines, 

another  service  area  will  be  created. 

h.  An  increase  in  motorcycle  ownership  among  older  age  groups  and 
 will  help  increase  the  need  for  technicians. 

i.  Past  motorcycle  designs  afforded  owners  with  opportunities  for  many  do-it-your- 
self repairs,  but  the    of  modern  motorcycle  demands 

 repair. 

3.  Select  true  statements  concerning  career  opportunities  by  placing  an  "X"  beside  each 
statement  that  is  true. 

 a.      An  entry-level  motorcycle  technician  will  average  more  than  10  dollars  per 

hour,  and  experienced  technicians  earn  20  to  25  dollars  an  hour. 

 b.      Some  technicians  are  paid  on  a  commission  basis  which  usually  gives 

them  40  percfent  of  the  labor  charged  the  customer. 

 c.      The  commission  system  inspires  speed  and  quality  workmanship  and 

rewards  the  professional  technician,  especially  during  peak  seasons. 

 d.      Experienced  technicians  with  leadership  capabilities  often  advance  to 

management  positions. 
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TEST 


4.  Complete  statements  concerning  working  conditions  by  circling  the  word(s)  that  best 
completes  each  statement. 

a.  Motorcycle  repair  shops  are  (seldom,  usually)  well  lighted,  well  ventilated,  and 
Glimale-controlled  for  technician  comfort. 

b.  The  days  of  the  (loud,  big)  motorcycle  have  passed  and  repair  shops  are  no 
longer  the  (noisy,  crowded)  places  they  used  to  be  when  engines  were  being 
tested. 

c.  Employees  in  most  motorcycle  repair  facilities  develop  close  personal  and  pro- 
fessional ties  and  frequently  join  together  to  enjoy  races,  rallies,  and  other  (after 
work,  daytime)  activities. 

d.  The  demand  for  motorcycle  service  is  highest  in  the  (cold,  warm)  weather 
months,  and  during  peak  periods  technicians  may  work  overtime  frequently. 

e.  Although  motorcycling  is  seasonal  in  some  northern  areas,  repairs  of  ATV's, 
(winter  recreational  vehicles,  ski  trails),  and  snow  blowers  alleviates  off-season 
declines. 

f.  Many  dealerships  offer  fringe  benefits  ranging  from  life  and  health  insurance  to 
paid  vacations,  and  dealer-sponsored  trips  to  races,  rallies,  and  (service  schools, 
foreign  vacations). 

g.  As  dealerships  expand  product  lines,  technicians  have  to  continue  improving 
skills  because  the  next  repair  work  may  be  a  lawn  mower,  and  a  well  rounded 
technician  should  be  able  to  work  on  (anything  that  comes  In  the  door,  at  least 
two  different  types  of  equipment). 

5.  List  three  prerequisites  recommended  for  motorcycle  technicians. 


a. 


c. 


6.    Match  advancement  opportunities  vWth  their  job  descriptions. 


.b. 


-C. 


Writes  work  orders,  makes  repair  estimates, 
but  most  of  all  is  the  professional  that  alerts 
customers  to  repairs  necessary  for  bike 
safety  or  performance 

Coordinates  all  service  work,  makes  sure 
necessary  parts  are  available  for  repair 
work,  assists  technicians  with  difficult  jobs, 
schedules  set-up  of  new  units  with  sales 
needs,  and  orients  new  customers  to  bike 
safety  and  maintenance  requirements 

Responsible  for  the  overall  operation  of  a 
dealership  including  ordering  new  bikes, 
keeping  proper  inventory,  checking 
paperwork  from  shop  to  front  office,  and 
generally  looking  after  the  public  relations 
and  promotional  activities  of  the  business 


1.  General  manager 

2.  Shop  or  dealership 
owner 

3.  Service  writer 

4.  Factory  rep 

5.  Service  manager 

6.  Vocational  instructor 
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 d.      Works  as  a  representative  of  a  motorcycle 

manufacturer  to  insure  that  dealerships  are 
taking  advantage  of  manufacturer's  profes- 
sional assistance  with  sales,  service,  and 
general  operations 

 e.  Manages,  buys,  sells,  hires,  fires,  and  gener- 
ally does  everything  necevSsary  to  keep  cus- 
tomers happy  and  maintain  a  healthy 
business 

 f.      Teaches  motorcycle  service  and  repair  to 

students  interested  in  becoming  profes- 
sional motorcycle  technicians 

Complete  statements  concerning  entry-level  job  assignments  by  inserting  the  word(s) 
th?^t  best  completes  each  statement. 

a.  Entry-level  technicians  work  in  the  sales  or  parts  department. 

b.  Entry-level  technicians  almost  always  start  work  in  the  depart- 
ment. 

c.  Entry-level  technicians  usually  work  in  the  ■  ervice  department's  two  most  impor- 
tant areas: 

1)   service 

2)   and  pre-delivery  service 

d.  Improper  tire  repair  can  result  ih  customer  and  expensive  liability 

suits  against  the  company. 

e.  A  bike  improperly  assembled  or  carelessly  assembled  will  result  in  poor  cus- 
tomer satisfaction,  inspire  bad  word-of-mouth  ,  and  could  result 

in  a  suit  against  the  company. 

f.  In  short,  although  entry-level  technicians  repair  tires  and  set  up  bikes,  the  two 
areas  are  critical  to  success  of  the  dealership  and  are  very  important  jobs  where 
good  workmanship  will  be  . 

Complete  statements  concerning  other  entry-level  service  responsibilities  by  Inserting 
the  word(s)  that  best  completes  each  statement 

a.  There  are  many  specialized  tools  and  major  pieces  of  equipment  in  a  service 
area,  and  beginning  technicians  must  learn  how  to  safely  use  and 
 the  equipment  and  tools  they  must  have  to  do  their  jobs. 

b.  Proper  use  of  tools  must  be  learned  to  avoid  personal  injury,  but  p.oper  tool  and 

equipment  use  also  helps  avoid  damage  to    units  or  to 

 vehicles. 
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TEST 


More  than  95%  of  all  motorcycles  sold  in  America  are  manufactured  with 

  specifications,  and  technicians  must  know  how  to  use 

 in  service  and  repair  activities. 

Motorcycles  are  held  together  with  an  assortment  of  nuts,  screws,  bolts,  clips, 

pins,  and  other  devices  known  as  ,  and  a  technician  must 

develop  skills  in  working  with  . 

As  a  member  of  the  service  department,  a  beginner  will  be  called  upon  to  handle 
paperwork  properly,  locate  parts  indexed  on  microfiche,  talk  with  customers,  and 
sometimes  or  work  at  the 


f.  Entry-level  technicians  need  to  know  and  engine 

theory  so  they  can  develop  the  skills  required  for  properly  diagnosing  engine 
problems. 

g.  Battery  and  problems  provide  some  of  the  biggest  headaches  in 

motorcycle  repair,  and  the  technician  who  develops  skills  in  these  areas  will  be 
of  special  value. 

h.  Beginning  technicians  also  need  service  skills  with  brakes,  clutches,  suspen- 
sions, final  drives,  fuel  systems,  chassis  service,  wheel  service  and  repair,  and 
starting  and  systems. 

i.  Although  tune-ups  are  usually  performed  by  skilled  technicians,  bsginners  often 

get  to  work  on  motors  and  should  make  an  extra  effort  to 

develop  good  tune-up  skills. 

j.  Entry-level  technicians  must  never  forget  that  as  they  learn  new  skills  they  are 
still  expected  to  do  some  of  the  basic  things  a  business  requires,  and  that  may 
include  cleaning  the  parking  lot  and  . 

9.    Solve  the  following  problems  concerning  customer  relations. 

a.  A  customer  starts  talking  to  you  about  a  problem  and  becomes  very  upset  as  he 
tries  to  explain  what  is  wrong.  Why  is  he  angry  and  what  would  you  do? 


b.      You  are  alone  in  the  service  department  and  have  to  answer  the  phone.  What  pro- 
cedure v/ould  you  use? 
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10.  complete  statements  concerning  keys  to  advancement  by  Inserting  the  word(s)  that 
best  "completes  each  statement. 

a.  A  good  and  a  professional  attitude  are  the  keys 

to  advancement  as  a  motorcycle  repair  technician. 

b.  Technicians  who  are  sloppy,  dirty,  and  poorly  groomed  inspire  

responses,  and  customers  continue  doing  busi- 
ness vjhere  such  people  work. 

c.  Technicians  who  are  clean  and  well  groomed  Inspire  responses, 

and  customers  continue  doing  business  where  these  people 

work. 

d.  A  professional  attitude  inspires  good  work  habits  such  as  

 and  putting  In  a 

full  day's  work  for  a  full  day's  pay. 

e.  Bikes  were  once  sold  to  a  predominantly  young  group,  but  the  more  mature 
group  of  people  buying  bikes  today  prefer  technicians  whose  personal  appear- 
ance reflects  . 

f.  A  professional  attitude  inspires  good  that  customers  appreciate 

and  that  the  technician  gets  a  personal  reward  from. 

g.  Even  with  good  mechanical  skills,  a  technician  with  poor  personal  appearance 

and  a  don't-care  attitude  will  in 

the  motorcycle  repair  business. 

 is  primary  to  success  in  all  walks  of  life,  and  trustworthy  techni- 
cians do  not  help  themselves  to  spare  parts  or  supplies  without  paying  for  them. 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

11.  Evaluate  your  potential  as  a  motorcycle  repair  technician.  (Assignment  Sheet  #1) 

12.  Visit  a  motorcycle  dealership  and  make  written  reports  about  functions  of  various 
departments.  (Assignment  Sheet  #2) 
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INTRODUCTION  TO  MOTORCYCLE  REPAIR 

UNIT  I 


ANSWERS  TO  TEST 


a. 

3 

f.  1 

b. 

8 

g.  4 

c. 

6 

h.  7 

d. 

5 

i.  2 

e. 

9 

j.  10 

a 

Grow 

b. 

850 

c. 

Young  adult,  higher 

d. 

Watercraft 

e. 

Golf 

f. 

Power 

g- 

Outboard 

h. 

Senior  citizens 

1.      Complexity,  professional 


b,  c,  d 

a  Usually 

b.  Loud,  noisy 

c.  After  v/ork 

d.  Warm 

8.  Winter  recreaticnal  vehicles 

f.  Service  schools 

g.  Anything  that  comes  in  the  door 


5.    Any  three  of  the  following: 

a.  An  Interest  in  science  and  mathematics  is  beneficial  to  a  potential  motorcycle 
technician. 

b.  Persons  who  have  studied  small  engine  repair  or  auto  mechanics  are  well  pre- 
pared to  enter  motorcycle  repair  programs. 

c.  People  who  own  their  own  motorcycles  and  have  had  practical  experience  in 
service  and  repair  usually  make  good  technicians. 

d.  Employers  prefer  that  entry-level  technicians  have  a  high  school  education. 

e.  The  ability  to  read  and  comprehend  service  manuals  and  other  technical  materi- 
als Is  vital  to  the  success  of  a  technician. 


b.  5 

c.  1 

d.  -1 

e.  2 

f.  6 


57 


32 


ANSWERS  TO  TEST 


a.  Seldom 

b.  Service 

c.  1)  Tire 

2)  Assembly 

d.  Injury 

e.  Advertising,  liability 

f.  Noticed 


8.    a.  Maintain 

b.  New,  customer 

c.  Metric,  metrics 

d.  Fasteners,  fasteners 

e.  Answer  the  phone,  cash  register 

f.  2-cycle,  4-cycle 

g.  Electrical 

h.  Charging 

i.  Smaller 

j.  Sweeping  floors 


9.    a.      Customers  have  difficulty  talking  about  technical  problems,  plus  they  are  upset 
about  the  problems  to  begin  with,  so  be  patient  with  the  customer  and  try  to  tact- 
fully calm  the  customer  down, 
b.       1)     Identify  the  company,  give  your  name,  and  ask,  "May  I  help  you?" 

2)  Take  notes  if  you  need  to  and  be  sure  to  have  the  customer  repeat  any- 
thing you  don't  understand. 

3)  When  looking  something  up  requires  a  great  deal  of  time,  remind  the  cus- 
tomer every  now  and  then  that  you're  still  taking  care  of  the  problem. 

4)  Speak  clearly  and  politely  with  a  phone  customer,  and  if  you  don't  know 
the  answer  to  a  customer's  question,  give  the  call  to  someone  who  can 
help. 

5)  Conclude  phone  conversations  on  a  positive  note  by  thanking  the  cus- 
tomer for  calling  your  place  of  business. 


10.    a.  Personal  appearance 

b.  Negative,  will  not 

c.  Positive,  will 

d.  Getting  to  work  on  time 

e.  Responsibility 

f.  Workmanship 

g.  Not  last  long 

h.  Honesty 


11.  Evaluated  to  the  satisfaction  of  the  instructor 

12.  Evaluated  to  th^  satisfaction  of  the  instructor 
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GENERAL  SAFETY 
UNIT  il 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  benefits  of  working 
safely;  major  causes  of  accidents,  safe  tooi  and  equipment  use,  and  guidelines  for  safe  lifting. 
The  student  should  also  be  able  to  recognize  typical  hazards  around  a  motorcycle  service 
department  and  administer  first  aid  for  common  workplace  injuries.  These  competencies  will 
be  evidenced  by  correctly  performing  the  procedures  outlined  in  the  assignment  '"heets  and 
by  scoring  100  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  general  safety  with  their  con-ect  definitions. 

2.  Select  true  statements  concerning  benefits  of  safe  working  practices. 

3.  Complete  statements  concerning  the  major  causes  of  accidents. 

4.  State  the  motto  f04'  good  housekeeping. 

5.  Complete  statements  concerning  basic  rules  for  safe  use  of  tools  and  equipment. 

6.  Solve  a  problem  concerning  safe  lifting. 

7.  Complete  statements  concerning  special  requirements  for  test  riding. 

8.  Select  true  statements  concerning  fire  safety. 

9.  Complete  statements  concerning  special  hazards  with  welding  equipment. 

10.  Match  classes  of  fires  with  their  causes. 

11.  Solve  problems  concerning  fire  extinguisher  requirements. 

12.  Solve  problems  concerning  battery  safety. 

13-  Complete  statements  concerning  fuel,  solvent,  and  chemical  hazards. 
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14. 
15. 
16. 
17. 
18. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


(Complete  statements  concerning  special  hazards  with  carburetor  cleaner. 
Select  true  statements  concerning  electrical  safety. 
Complete  statements  concerning  ways  to  recognize  shock. 
An-ange  in  order  the  steps  in  treating  shoci<. 

Complete  statements  concerning  first  aid  guidelines  for  common  workplace  inju- 


Complete  statements  concerning  first  aid  guidelines  for  workplace  burns. 

Arrange  in  order  the  steps  in  controlling  bleeding. 

Identify  pressure  points  for  checking  bleeding. 

Complete  statements  concerning  first  aid  for  eye  injuries. 

Complete  statements  concerning  general  guidelines  for  first  aid  emergencies. 

Select  true  statements  concerning  special  rules  for  eye  protection. 

Complete  statements  concerning  special  rules  for  using  compressed  air. 

Complete  a  student  safety  pledge.  (Assignment  Sheet  #1) 

Draw  a  floor  plan  and  locate  safety  equipment  in  your  shop.  (Assignment  Sheet  #2) 
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SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  information  and  assignment  sheets. 

E.  Arrange  for  a  talk  about  fire  safety  with  your  local  fire  department,  and  back  it  up  with  a 
fire  drill,  identification  of  reassembly  points,  and  a  demonstration  of  proper  use  of  all 
fire  extinguishers  in  the  class/shop  area. 

F.  R*>"iew  procedures  for  a  tornado  alert. 

G.  Arrange  for  qualified  medical  personnel  to  talk  about  first  aid  and  give  demonstrations 
of  dressing  common  cuts,  punctures,  and  burns,  and  also  demonstrations  o!  resuscita 
tion  methods. 

H.  Stress  the  importance  of  eye  safety,  the  importance  of  v/earing  eye  protection  when 
using  striking  tools,  drill  presses,  and  grinding  tools,  and  demonstrate  the  use  of  avail- 
able eye  flushing  equipment. 

I.  Revievt'  any  special  safety  rules  of  the  school,  and  impress  upon  the  students  the  impor- 
tance of  signing  the  safety  pledge  \u  Assignment  Sheet  #1. 

J.  Invite  the  service  manager  of  a  local  dealership  to  talk  to  the  clas5  about  the  potential 
hazards  in  a  service  area  and  ways  to  avoid  them. 

K.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  The  A\nerican  Red  Cross.  Standard  F^^Pt  Aid  and  Personal  Safety.  Garden  City,  NJ:  Dou- 
bleday  and  Co.,  Inc.,  1978. 

B.  Henderson,  John,  M.D.  Emergency  Medical  Guide.  New  Yo.a,  NY:  McGraw-Hill,  1963. 

C.  Kansas  Safety  Education  Handbook,  Volume  III.  Wichita,  KS.  Kansas  State  Department 
of  Education  in  Cooperation  with  the  Wichita  Public  Schools,  U.S.D.  259, 1981. 

D.  Kidde  Portable  Extinguishers,  The  ABC's  of  Fire  Prevention.  Belleville,  N J.  Walter  Kidde 
&  Co.,  Inc.,  1978. 
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I.  Terms  and  definitions 

A.  Safety  —  State  or  condition  of  being  safe;  freedom  from  danger,  risk,  or 
injury 

B.  Accident  —  Any  suddenly  occurring,  unintentional  event  which  causes  per- 
sonal injury  or  property  damage 

C.  First  aid  —  Immediate,  temporary  care  given  the  victim  of  an  accident  or 
sudden  illness  until  the  service  of  a  physician  can  be  obtained 

D.  Pressure  points  —  Points  on  the  body  where  arteries  pass  close  to  the  sur- 
face of  the  skin  and  in  front  of  bone  structure  so  that  pressure  forcing  the 
artery  against  the  bone  can  check  the  flow  of  blood  to  a  specific  part  of  the 
body 

E.  Combustible  —  Materials  or  liquids  that  catch  fire  easily 

F.  Hygiene  —  The  science  of  good  health  and  its  maintenance,  including  sani- 
tary practices  and  cleanliness 

G.  Tetanus  —  An  acute,  infectious  disease  that  usually  enters  the  body 
through  cuts  or  wounds;  characterized  by  spasmodic  contractions  or  rigid- 
ity of  some  voluntary  muscles  and  frequently  referred  to  as  lockjaw' 

H.  Tourniquet  —  A  bandage  or  strap  twisted  around  a  limb  to  compress  the 
flow  of  blood  through  arteries  and  check  severe  bleeding;  previously  a  rec- 
ommended first  aid  procedure,  but  now  recommended  not  at  all  or  only  in 
life-threatening  situations 

I.  Toxic  substance  —  Poison  or  any  substance  that  is  poisonous 

J.  Volatile  substance  —  Any  substance  that  evaporates  quickly  and  has  a 
potential  to  catch  fire  or  explode 

II.  Benefits  of  safe  working  practices 

A.  Eliminates  the  pain  or  discomfort  of  personal  injury 

B.  Eliminates  the  loss  of  equipment  or  the  expense  of  repair 

C.  Eliminates  lost  time  and  lost  wages 

D.  Contributes  to  the  psychological  well  being  of  all  employees 

E.  Contributes  to  productivity  and  job  security 

R  Fulfills  the  moral  obligation  a  worker  has  to  employer  and  fellow  employees 
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ill.    Th8  major  causes  of  accidents 

A.  Unsafe  condition  —  May  be  caused  by  improper  design,  improper  installa- 
tion, or  improper  maintenance  of  a  tool,  machine,  or  any  piece  of  equip- 
ment 

Example:   Unguarded  machinery,  mushroomed  heads  on  striking  tools,  " 
poor  housekeeping,  and  poor  lighting  are  all  unsafe  conditions 

B.  .    Unsafe  act  —  The  violation  of  a  commonly  accepted  safe  practice 

Example:  Removing  machinery  guards,  throwing  material  instead  of  car- 
rying it,  improper  lifting,  and  horseplay  are  all  unsafe  acts 

C.  Combination  causes  —  An  unsafe  condition  combined  with  an  unsafe  act 
causes  the  majority  of  accidents 

Example:  Firmly  grasping  a  wrench  being  pushed  toward  an  open  metal 
edge  can  severely  injure  knuckles  and  fingers  if  the  wrench 
slips  or  the  nut  loosens  sooner  than  expected 

D.  Test  riding  —  Most  often  caused  when  a  technician  testing  a  bike  is  paying 
more  attention  to  the  bike  than  to  traffic  hazards 

Example:  The  technician  may  be  looking  down  or  attempting  to  adjust 
something  on  the  bike  while  it  is  still  moving  in  traffic 

IV.     Guidelines  for  good  housekeeping 

A.  Keep  tools  and  materials,  out  of  passageways. 

B.  Stack  materials  neatly  away  from  passageways,  v;alkways,  electrical  out- 
lets, and  work  areas. 

C.  Immediately  wipe  up  any  oil  or  water  that  you  or  anyone  else  may  have 
spilled  on  the  floor. 

D.  Store  ail  rags  in  a  fire-proof  metal  container  with  a  tight  lid. 

E.  Dispose  of  oily  rags  that  will  not  be  used  again,  and  be  sure  to  place  them 
in  a  proper  receptacle. 

F.  Practice  good  housekeeping  at  all  times  because  it  is  one  of  the  most 
important  parts  of  accident  prevention. 

G.  Inspect  electrical  cords  and  plugs  before  using  them,  and  do  not  carelessly 
pull  or  drag  an  electrical  cord  when  using  it. 

H.  Return  tools  and  unused  materials  to  proper  storage  when  youVe  through 
with  a  job,  and  make  sure  the  tools  are  clean  and  dry. 

I.  Remember  the  motto  for  good  housekeeping:  a  place  for  everything  and 
everything  in  its  place. 
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Basic  rules  for  safe  use  of  tools  and  equipment 

A.  When  using  a  screwdriver,  support  the  work  on  a  bench  or  against  a  solid 
surface. 

B.  When  using  a  wrench,  pui!  it  toward  the  body  to  prevent  smashing  your 
hand  if  the  wrench  should  slip. 

C.  Do  not  strike  a  mushroomed  punch  or  chisel;  pieces  of  it  may  strike  you  in 
the  eye  or  the  hammer  may  slip  and  injure  your  hand. 

D.  Wear  safety  goggles  when  using  striking  tools. 

E.  Be  especially  careful  of  burrs  and  fish  hooks  which  are  left  on  the  edge  of 
sheet  metal;  they  can  cause  severe  cuts. 

F.  Never  use  a  file  without  a  handle;  the  tang  could  easily  pierce  your  hand 
and  cause  a  serious  injury. 

G.  .     When  working  with  a  drill  press,  remove  the  chuck  and  clamp  the  work  in 

place. 

H.  When  grinding  or  polishing,  always  wear  a  face  shield. 

L      Never  operate  a  machine  from  which  the  guards  have  been  removed. 

J.      Do  not  let  molten  solder  come  in  contact  with  wet  metai  because  the  solder 
will  blow  up  in  your  face  and  eyes. 

(NOTE:  Only  fools  solder  without  wearing  safety  glasses.) 

K.     Do  not  let  soldering  acid  flux  get  on  your  skin  or  in  your  eyes  because  it  can 
cause  serous  injury. 

Safe  lifting 

A.  Back  problems  related  to  unsafe  lifting  are  the  number  one  items  in  work- 
er's compensation  claims. 

B.  Most  unsafe  lifting  injuries  happen  because  someone  underestimates  the 
weight  of  a  load. 

0.      Many  other  unsafe  lifting  injuries  happen  because  a  load  shifts. 

Example:  As  a  motorcycle  is  being  lifted  out  of  its  crate,  it  poses  a  cum- 
bersome load  that  is  difficult  to  handle  because  it  may  go  one 
way  or  the  other,  and  that  is  why  you  should  always  have  help 
when  unloading  a  bike  and  should  use  a  ramp  or  an  unloading 
dock 

D.     Safe  lifting  demands  sizing  up  the  load,  bending  at  the  knees,  and  lifting 
straight  up  while  using  leg  power  instead  of  lifting  with  the  back. 
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Safe  lifting  also  demands  a  safe  pathway  to  follow  as  you  move  load,  so 
this  requires  checking  out  a  safe  route  prior  to  picking  up  the  L..d. 

Lifting  heavy  engines  from  motorcycles  requires  supporting  the  upper  torso 
on  the  frame  of  the  bike  and  lifting  with  your  arms.  (Figure  1) 

(NOTE:  When  properly  executed,  lifting  with  the  arms  can  be  safe,  and  with 
heavy  engines,  supporting  the  upper  torso  is  essential,  but  no  one  should 
attempt  to  lift  an  extra-heavy  engine  without  help.) 


FIGURE  1 


VIL    Special  requirements  for  test  riding 

A.  Most  serious  injuries  around  dealerships  happen  during  test  rides. 

B.  Never  test  ride  without  a  safety  helmet  and  adequate  protective  clothing. 

C.  If  the  test  ride  will  require  hard  acceleration  or  high  speeds,  pick  a  remote 
test  route  with  minimum  traffic. 

D.  Beware  of  traffic  hazards  at  all  times  and  don't  concentrate  on  the  bike  to 
the  point  that  you  forget  where  you  are. 

E.  Test  rides  must  be  realistic,  but  safety  should  be  the  number  one  concern, 
and  respect  for  the  customer's  property  is  essential. 

VIIL     Rre  safety 

A.  Statistics  indicate  that  close  to  75  percent  of  dealership  fires  start  in  the 
service  department. 

B.  The  three  major  causes  of  service  department  fires  are: 

1.  Improper  storage  of  gasoline  and  other  combustible  cleaning  agents 

2.  Improper  refueling  procedures  that  permit  gasoline  to  spill  on  a  bike 
or  into  the  shop  area 
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3.    Fuel  leaking  from  a  stored  bike  because  it's  tilted  at  an  angle  that 
permits  gasoline  to  drip  from  the  carburetor 

C.  Store  gasoline  cans  outside  the  service  area. 

D.  Take  bikes  outside  to  refuel  them,  or  if  refueling  is  done  inside,  make  sure 
the  area  is  well  ventilated  and  have  someone  standing  by  with  a  fire  extin- 
guisher. 

E.  Check  stored  bikes  for  gas  or  oil  leaks,  and  clean  up  spills  immediately. 

R      If  a  stored  bike  is  leaking  fuel  or  oil,  drain  the  gas  \prk  and  the  crank  case. 

G.  If  a  bike  catches  fire  and  you  can't  put  the  fire  out  immediately,  get  safely 
away  because  chances  are  it  will  explode. 

Special  hazards  with  welding  equipment 

A.  NEVER  weld  on  a  fuel  tank  without  proper  preparation. 

B.  NEVER  weld  on  the  frame  or  any  part  of  a  machine  that  has  the  fuel  tank 
still  installed. 

C.  Remove  the  fuel  tank  and  drain  or  remove  the  complete  fuel  system  before 
welding  anywhere  on  a  unit. 

D.  ALWAYS  have  a  fire  extinguisher  nearby  when  welding. 

E.  NEV^R  use  welding  equipment  without  the  proper  safety  helmet  and  lens, 
and  never  use  cutting  equipment  without  wearing  cutting  goggles. 

F.  ALWAYS  wear  protective  gloves  and  protective  apron  or  clothing  when 
welding  or  cutting. 

G.  NEVER  operate  oxyacetylene  cutting  equipment  near  combustibles. 

H.  NEVER  use  oil  near  oxyacetylene  equipment  because  the  interaction  of  oil 
and  oxygen  will  cause  a  violent  explosion. 

I.  Before  arc  welding  on  a  bike,  disconnect  the  battery,  and  do  not  arc  weld 
near  a  battery. 

Classes  of  fires  and  their  causes  (Transparency  1) 

A.  Class  A  fires  —  Result  from  ordinary  combustibles  such  as  wood,  paper, 
and  cloth 

B.  Class  B  fires  —  Result  from  flammable  liquids  such  as  gasoline,  oil,  paint, 
solvents,  and  grease 

C.  Class  C  fires  —  Result  from  electrical  wires,  switches,  and  motors 
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A. 
B. 
C. 

D. 


extinguisher  requirements  (Transparency  1) 

Fire  extinguishers  should  be  located  at  unobstructed,  clearly  visible  loca- 
tions around  the  dealership. 

Fire  extinguishers  should  have  inspection  tags  to  indicate  they  have  been 
regularly  checked  and  are  In  good  v^orking  order. 

The  fire  extinguisher  recommended  for  motorcycle  service  areas  is  the 
multi-purpose  dry  chemical  fire  extinguisher. 

(NOTE:  A  multi-purpose  extinguisher  should  have  the  letters  A,  B,  C  promi- 
nently displayed  on  the  canister.) 

To  use  a  multi-purpose  extinguisher  properly,  direct  the  chemical  at  the 
base  of  the  flame.  (Figure  2) 

FIGURE  2 


Never  ''y  to  extinguish  a  gasoline  or  oil  fire  by  throwing  water  on  It  because 
chances  are  it  will  spread  the  fire. 


Battery  service  requires  special  care  because  a  fully-charged  or  a  battery 
being  charged  emits  highly  explosive  hydrogen  gas. 

The  prime  rules  for  working  with  batteries  are: 

1.  Remove  the  negative  cable  first. 

2.  Install  the  positive  cable  first. 

(NOTE:  With  the  negative  or  ground  cable  removed,  there  Is  no 
chance  that  an  electrical  circuit  could  be  completed  to  cause  a 
spark.) 


{] 
$  1 


Xil.     Battery  safety 
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C.  Always  wear  a  face  shield  when  performing  any  kind  of  battery  service. 

(NOTE:  Acid  is  only  part  of  the  danger  If  a  ba.lery  explodes;  the  gre-'*er  dan- 
ger is  created  by  shrapnel  like  pieces  of  plastic  from  the  battery  case.) 

D.  Use  a  battery  charger  of  proper  amperage  when  recharging  a  battery. 

E.  Dispose  of  old  batteries  In  accordance  with  legal  requirements. 
Xill.     Fuel,  solvent,  and  chemical  hazards 

A.  Gasoline  Is  the  number  one  hazard  in  a  bike  shop,  and  it  is  especially  a  dan- 
ger because  of  the  high  heat  generated  by  an  air-cooled  engine  and  the 
close  location  of  a  hot  exhaust  pipe. 

B.  If  gasoline  leaks  from  a  fuel  tank,  it  runs  down  directly  over  the  engine  and 
onto  the  exhaust  pipe  and  creates  an  Immediate  fire  and  explosion  hazard. 

C.  Allow  an  exhaust  ample  time  to  cool  off  before  draining  oil  from  a  bike  or 
changing  the  oil  filter  because  any  oil  that  leaks  will  contact  the  exhaust. 

D.  Penetrating  oils  and  other  pressurized  lubricants  and  cleaners  are  highly 
volatile  and  must  not  be  used  near  heai  or  an  open  flame. 

E.  Always  make  sure  there  is  no  one  in  the  line  of  spray  when  using  pressur- 
ized lubricants  and  cleaners  because  some  of  these  products  have  toxic 
ingredients. 

R  Always  wear  rubber  gloves  when  working  with  cleaning  solvents  because 
they  contain  harsh  drying  and  detergent  agents  that  can  severely  irritate 
the  skin. 

G.  If  you  get  solvent  on  any  part  of  your  body  or  on  your  clothes.  Immediately 
wash  the  affected  area  with  soap  and  water,  and  change  clothes. 

H.  Battery  acid  is  always  a  potential  danger  because  it  is  often  spilled;  when 
this  happens,  always  wash  the  affected  area  with  soap  and  water,  change 
clothes,  and  wash  the  clothes  that  acid  was  spilled  on. 

I.  Baking  soda  Is  an  excellent  neutralizing  agent  for  battery  acid,  and  a  box  of 
common  household  baking  soda  should  be  kept  around  battery  service 
areas. 

J,  Keep  motor  oil  off  your  hands  and  skin  bs'tause  it  contains  harmful  hydro- 
carbons and  detergents. 

K.     Dispose  of  old  motor  oil  in  accordance  with  legal  requirements. 


63 


44 


INFORMATION  SHEET 


XIV.  Special  hazards  with  carburetor  cleaner 

A.  Carburetor  cleaner  is  actually  a  toxic  acid  that  demands  special  care. 

B.  Since  cleaning  a  carburetor  requires  placing  the  parts  in  a  basket  that  is 
lowered  into  the  cleaner  container,  there  is  a  danger  of  splashing  cleaner  on 
hands  and  clothes. 

C.  Removing  the  basket  poses  another  danger  because  solvent  can  drip  or  run 
onto  your  shoes  and  feet. 

D.  Carburetor  parts  that  have  been  cleaned  must  be  rinsed  with  water,  and 
sometimes  flowing  water  will  cause  solvent  residue  to  splash  on  your  skin. 

E.  Drying  clean  parts  with  compressed  air  poses  another  danger  because  sol- 
vent residue  can  easily  be  blown  back  into  your  face  or  onto  your  skin. 

R      Wearing  a  face  shield  when  working  with  carburetor  cleaner  is  a  must. 

G.  Wearing  rubber  gloves  when  working  with  carburetor  cleaner  is  also  recom- 
mended. 

(NOTE:  Some  shops  require  wearing  a  rubber  apron  when  working  with  car- 
buretor cleaner  or  battery  acid.) 

H.  Do  not  wash  carburetor  parts  in  a  solvent  tank,  for  it  will  contaminate  the 
solvent. 

I.  In  all  cases,  a  carburetor  cleaner  spill  or  splash  should  be  cleaned  with  gen- 
erous amounts  of  water,  and  any  skin  areas  exposed  to  cleaner  should  be 
washed  with  soap  and  water. 

XV.  Electrical  safety 

A.  Do  not  use  power  cords  that  are  cracked  or  frayed. 

B.  Unplug  the  power  cord  before  repairing  any  piece  of  power  equipment. 

C.  Avoid  placing  power  cords  or  extension  cords  across  walkways  or  around 
moving  equipment. 

D.  Never  saw  off  the  grounding  prong  on  a  three-prong  extension  cord 
because  that  defeats  the  circuit  ground  and  can  be  dangerous. 

E.  Wipe  power  cords  and  extension  cords  free  of  antifreeze,  grease,  or  mois- 
ture before  storing  them. 

R      Repair  or  replace  frayed  plug-ins. 
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XVL     Ways  to  recognize  shock 

A.  Skin  is  pale  or  bluish. 

B.  Skin  may  be  moist  and  clammy,  even  cold  to  the  touch. 

C.  Victim  feels  weak. 

D.  Pulse  is  rapid  and  weak. 

E.  Breathing  rate  is  fast  and  irregular. 

R      Victim  may  be  confused  or  incoherent 
XVIL     Steps  In  treating  shock 

A.  Notify  supervisor  or  instructor  IMMEDIATELY 

B.  DO  NOT  DELAY  immediate  first  aid  treatment;  it  can  be  life  saving. 

C.  Eliminate  the  causes  of  shock,  control  bleeding,  or  administer  artificial  res- 
piration if  the  victim  is  not  breathing. 

D.  Keep  victim  lying  down  with  feet  slightly  elevated. 

(CAUTION:  If  the  victim  has  sustained  a  head  or  chest  Injury,  do  not  elevate 
the  feet.  Leave  the  victim  lying  flat,  and  when  In  doubt  about  the  nature  of 
the  v/ound,  leave  the  victim  lying  flat.) 

E.  Cover  the  victim  to  retain  body  heat,  but  do  not  make  the  victim  sweat 
R      Give  no  liquids  or  food  to  a  shock  victim. 

XVHL     First  aid  guidelines  for  common  workplace  injuries 

A.  Report  all  cuts,  punctures,  splinter  wounds,  and  abrasions  to  your  supervi- 
sor or  instructor. 

B.  Minor  cuts  should  be  cleaned  with  soap  and  water,  rinsed,  and  covered  with 
a  dry,  sterile  dressing. 

C.  Puncture  wounds  should  be  cleaned  with  soap  and  water,  rinsed,  then 
cleaned  and  rinsed  again  before  covering  with  a  dry,  sterile  dressing. 

D.  Slivers  and  splinters  that  do  not  penetrate  deeply  should  be  treated  as 
puncture  wounds,  but  splinters  that  penetra*  deeply  should  be  removed  by 
a  doctor. 

E.  Regardless  of  severity,  all  cuts,  punctures,  and  splinter  injuries  should  be 
treated  immediately  to  avoid  infection. 

R  Depending  on  the  cause  of  the  cut,  puncture,  or  splinter  wound,  it  is  usually 
wise  to  consider  tetanus  a  hazard. 


70 


46 


INFORMATION  SHEET 


XiX.     First  afd  guidelines  for  workplace  bums 

A.  Notify  your  supervisor  or  instructor. 

B.  Always  treat  the  victim  for  shock. 

C.  In  the  case  of  a  chemical  burn,  wash  off  the  chemical  with  large  quantities 
of  running  water,  and  cut  clothing  off  the  affected  area. 

D.  In  the  case  of  thermal  burns,  cut  av/ay  clothing  from  the  area  of  the  burn, 
but  do  not  try  to  remove  material  that  adheres  to  the  burn. 

E.  With  all  burns,  apply  a  thick,  sterile  dressing  to  prohibit  air  from  reaching 
the  burn. 

XX.     Steps  In  controlling  bleeding 

A.  Place  a  compress  of  sterile  gauze  or  the  cleanest  available  material  directly 
over  the  bleeding  site. 

B.  Press  firmly  with  fingers  or  palm  of  hand. 

C.  Elevate  the  bleeding  parts  above  the  heart  level  unless  there  is  evidence  of 
a  fracture. 

D.  If  blood  soaks  through  the  first  comp-ess,  place  another  compress  on  it, 
but  do  not  remove  the  first  compress. 

E.  Secure  compress  witi;  a  pressure  bandage. 

F.  Treat  for  shock. 

G.  If  there  is  a  severe  life-threatening  hemoniiage,  AND  ONLY  AS  A  LAST 
RESORT,  APPLY  A  TOURNIQUET. 

(CAUTION:  There  is  an  enormous  pressure  build-uD  at  the  point  of  tourni- 
quet application.  Premature  loosening  of  the  toumiquet  couid  cause  an 
excessive  loss  of  blood,  and  that  is  why  a  toumiquet,  once  applied,  should 
not  be  loosened  except  fay  a  physician  or  on  the  advice  of  a  physician.) 

XXI.     Pressure  points  for  checking  bleeding  (Transparency  2) 

A.  Bleeding  from  the  front  of  the  face  can  often  be  controlled  by  pressing  the 
facial  artery. 

B.  Bleeding  from  the  armpit,  o\  sometimes  the  entire  arm,  can  often  be  con- 
trolled by  pressure  on  the  subclavian  artery. 

C.  Bleeding  from  an  arm  can  often  be  controlled  by  pressure  on  the  brachial 
artery. 
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D.  Bleeding  from  a  leg  can  often  be  controlled  by  deep  pressure  on  the  femo- 
ral artery. 

(CAUTION:  The  pressure  point  must  be  between  the  heart  and  the  wound. 
Instruction  by  a  qualified  first  aid  instructor  is  the  best  way  to  learn  where 
the  pressure  points  are  and  how  to  be  sure  the  right  one  is  selected.) 

XXII.     Rrst  aid  for  eye  injuries 

A.  Notify  your  supervisor  or  instructor  immediately. 

B.  Every  eye  injury  should  receive  immediate  first  aid  attention. 

C.  For  an  apparent  minor  object  in  the  eye,  have  the  person  wink  several 
times.  If  the  tears  produced  by  winking  do  not  remove  the  object,  assume 
that  the  object  is  embedded  and  use  the  following  procedure: 

1.  Have  the  victim  close  his  or  her  eyes. 

2.  Put  a  piece  of  moist  cotton  over  the  closed  lid. 

3.  Place  a  bandage  over  the  cotton. 

4.  Get  the  victim  to  a  doctor  as  soon  as  possible. 

D.  When  the  eyeball  has  been  obviously  scratched  or  penetrated,  apply  a  ster- 
ile dressmg,  bandage  loosely,  and  get  medical  help  immediately. 

E      Never  permit  the  victim  of  an  eye  injury  to  rub  his  or  her  eye. 

R  When  in  doubt  about  any  eye  injury,  seek  the  most  immediate  medical 
attention  whether  it's  on  the  job  or  in  the  classroom. 

G-  Even  though  damage  may  be  confined  to  one  eye,  it  is  sometimes  best  to 
bandage  both  eyes  v;ith  a  sterile  dressing  so  the  victim  will  not  have  a  ten- 
dency to  move  the  damaged  eye. 

H-  For  chemical  or  acid  splashes,  flush  the  eyes  repeatedly  at  an  eye-flushing 
station  or  use  a  bottled,  portable  flushing  solution,  then  seek  immediate 
medical  assistance. 

XXIII.     General  guidelines  for  first  aid  emergencies 

A.  Report  all  accidents  and  injuries  to  your  instructor  or  jobsite  supervisor,  no 
matter  how  mine;  they  may  seem  to  be. 

B.  Never  hesitate  to  administer  first  aid  when  it  is  needed. 

(CAUTION:  Resuscitation  procedures  require  speclai  training  and  should 
not  be  practiced  by  untrained  persons.) 

C-     Always  have  a  reason  for  what  you  do. 
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D.  Reassure  the  injured  person  that  everything  possible  is  being  done. 

(NOTE:  Hearing  the  concerned  voice  of  a  co-worker  is  psychologically  com- 
forting to  an  injured  person  and  can  actually  lessen  the  degree  of  shock.) 

E.  Make  accurate  notes  about  the  accident  including  nanne  of  victim,  time, 
place,  cause  or  nature  the  accident,  and  any  first  aid  that  was  adminis- 
tered. 

F.  Do  not  notify  the  vicfc.n's  family  because  this  is  the  responsibility  of  the 
school,  the  jobsite  supervisor,  or  the  medical  facility. 

G.  File  a  complete  accident  report  and  submit  a  ccpy  to  the  proper  persons. 
(Transparency  3) 

(NOTE:  Follow  emergency  procedures  that  have  been  adopted  by  the  local 
school  board  or  the  directing  agency.) 

XXIV.  Special  rules  for  eye  protection 

A.  Wear  safety  glasses  at  all  times  in  the  shop. 

B.  Wear  safety  goggles  with  correct  shaded  lenses  when  working  v/ith  oxyace- 
tylene  cutting  equipment. 

C.  Wear  a  welding  helmet  with  proper  lens  shade  v/hen  arc  welding. 

(CAUTION:  Arc  welding  areas  should  be  shielded  to  avoid  eye  injuries  to 
anyone  nearby.) 

D.  Wear  safety  goggles  when  soldering. 

E.  Wear  a  face  shield  when  grinding,  and  remember  that  sparks  from  grinding 
are  dangerous. 

H  Any  form  of  eye  protection  should  be  kept  clean  so  it  will  not  impair  the 
viev  of  materials  or  the  work  area. 

XXV.  Special  rules  for  using  compressed  air 

A.  Wear  safety  glasses  v;hen  using  compressed  air. 

B.  Point  the  air  nozzle  away  from  you  when  using  compressud  air. 

C.  Make  sure  fellow  wori^ers  are  clear  of  the  area  where  the  compressed  air 
will  blow  dirt  or  debris. 

D.  Beware  of  hard  surfaces  that  the  compressed  air  could  strike  and  cause 
debris  to  ricochet  back  into  your  face. 
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Fire  Safety 


KIND  OF  F!RE 


APPROVED  TYPE  OF  EXTINGUISHER 


DECIDE  THE 
CLASS  OF 
FIRE  YOU  ARE 
FIGHTING.  . . 


I 


. .  .THEN 
CHECK  THE 
COLUMNS 
TO  THE 
RIGHT  OF 
THAT 
CLASS 


MATCH  UP  PROPER  EXTINGUISHER  WITH  CLASS  OF  FIRE  SHOWN  AT  LEFT 


FOAM 
Solution  of 
Aluminum 
Sulphate 

bomte  of 
Sod* 


A 


CLASS  A  FIRES 

USE  THESE 
EXTINGUISHERS 

 ^ 

ORDINARY 
COMBUSTIBLES 

•  WOOD 

•  PAPER 

•  CLOTH 
ETC. 


CLASS  B  FIRES 

USE  THESE 
EXTINGUISHERS 
 '  ^ 

FLAMMABLE 
LIQUIDS,  GREASE 

•  GASOLINE 

•  PALNTS 

•  OILS,  Era 


A 


CARBON 

DIOXIDE 

Cvbon 

Oioxide 

Gts  Uod«r 

Pressure 


SODA 
ACID 
Bicarbonate 
of  Soda 
Solution 
•nd  Sul- 
phuric Acid 


A 


PUMP 
TANK 
Plain 
Water 


GAS 
CART- 
RIDGE 
Water  Ex- 
pelled bv 
Carbon 
Otoxide 
Gas 


MULTI- 

PURPOSE 

DRY 

CHEMICAL 


ORDINARY 
DRY 
CHEMICAL 


m 

© 

CLASS  C  FIRES 

USE  THESE 
EXTINGUISHERS 

ELECTRICAL 
EQUIPMENT 

•  MOTORS 

•  SWITCHES 
ETa 
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Accident  Report  Form 


STANDARD  STUDENT  ACCIDENT  REPORT  FORM 
Port  A.  Infermaflon  cn  ALL  AcM^afs 


1  Nimc.  . 

2.  Scliool   

\  Tunc  acci Jcnt  occurred  Hour  _ 

•1  PUe  of  ACiident:       School  Building  □ 


Home  Address   

Sex  MQ.  FQ  Ape 


.  Grade  or  classification 


.P  M  Dale 


Sthool  Grounds  Q       To  or  from  School  □       Home  Q       Elsewhere  □ 


<  - 
o 


Abrasion 

Tract u re 

Amputation 

Liberation 

Aspn)xiation 

Poisoning 

Bite 

Puncture 

Hroise 

Scalds 

Ifiirn 

Scratches 

(  oncussion 

ShOi^;  tel) 

Cu: 

Sprain 

Dislocation 

/ftv>rifv> 

Abdomen 

Toot 

Anlle 

Hand 

Arm 

Head 

Back 

Knee 

Chest 

Ear 

Iv'Outh 

Elbow 

Nose 

Scalp 

Toolh 

I'lngef 

>X'risi 

Oiher  (specijy) 

DESCXIPTION  OF  THE  ACCIDENT 

Hen-  did  accident  happen?  What  was  student  doing?  Where  wn  student' 
List  specifically  uisafe  acts  and  unsafe  conditions  existing.  Specify  any  tool, 
machine  or  etjuipment  invoUxd.  - 


Degree  of  Injury.  Death  Q  Permanent  ImpairmcniQ  Temporary  Disability  Q  NondisabhngQ 
To!  a  I  number  of  days  lost  from  school:  (To  be  filled  in  when  student  returns  to  school) 


Port  8.  Addiftonal  informofton  on  School  Jurisdieiion  Aeeidtnis 

Teacher  in  charge  when  acrident  occurred  (Enter  name)  

P'escnt  at  scene  of  accident:  No:  Yes:  .^^^^^ 


First  aid  treatment 
Sent  to  school  nurse 
Sent  home 
Sent  to  physician 

Sent  to  hospital 


  By  (Name)  . 

  By  (Name)r. 

  By  (Name)  . 

  By  (Name)  . 

Ph/sician's  Name:. 
  By  (Name)'. 

Name  of  hospital:. 


to  Was  a  parent  or  other  individual  notified'  No. 

Name  of  individual  notified   

By  whom*  (Enter  name)-  

It    Witnesses-  I.  Name:   

2  Name:   


.  Yes  When:, 


How 


.  Address 
.  Address 


12. 


o 

u 
o 


Athletic  Held 
Auditorium 
Cafeteria 
Classroom 
Corridor 
Dressing  room . 
Gymnasium 
Home  Econ,  , 
laboratories  . 


Sp«c!fy'AcfIv!ty 


Locker 

Pool   

Sch  grounds   

 shop  

Showers 

Stairs   

Toilets  and 

washrooms 
Other  (specify)  _ 


Specify  Aeftvlty 


Lamarks 

What  recommendations  do  you  have  for  pre* 
\enling  other  accidents  of  this  type?  .  


Si;:ncd'  Principal', 


JTeacher' 


i«n«il   ritfiii  SrhfMil  ii 


I'nnird  in  US  A 


Stock  No  42f  31 


76 

TM3 


MM-  55 


GENERAL  SAFETY 
UNIT  ii 

ASSIGNMENT  SHEET  #1  —  COMPLETE  A  STUDENT  SAFETY  PLEDGE 

 Is  enrolled  in  the  motorcycle  repair  program  at 

Part  of  the  training  requires  the  student  to  operate  tools  and  equip- 


ment. Such  activities  require  written  permission  of  parent(s)  or  guardian. 

The  student  will  be  given  proper  instruction  In  the  safe  use  of  tools  and  equipment  before 
being  allowed  to  operate  the  equipment  alone.  The  student  will  also  be  instructed  in  safety 
requirements.  To  assure  that  the  student  conducts  herself/himself  in  a  safe  manner,  the  stu- 
dent is  required  to  sign  the  following  student  safety  pledge: 

1.  I  promise  to  abide  by  all  safety  rules  for  the  motorcycle  repair  program,  and  specifically 
to: 

a.  Wear  eye  protection  at  all  times  in  the  shop 

b.  To  use  power  equipment  only  after  proper  instruction  and  only  with  the  instruc- 
tor's permission 

c.  To  take  care  of  all  tools  and  return  them  clean  to  proper  storage 

d.  To  make  sure  the  shop  is  properly  ventilated  before  starting  a  motor 

e.  To  abide  by  all  fire  regulations,  to  respect  no  smoking  rules,  and  to  help  wii 
housekeeping  as  required 

f.  To  avoid  horseplay  at  all  times  and  obey  safety  rules  and  regulations  of  the 
school 

2.  I  will  report  all  accidents  to  the  instructor  immediately. 

Date   Student's  Signature  


As  parent(s)  or  guardian  of  ,  consent  is  hereby 

granted  for  h:m/her  to  operate  equipment  as  required  for  motorcycle  repair  cfasses. 

Date   Signature(s)  


Permission  is  is  not  (circle  one)  granted  for  the  student  to  ride  a  motorcycle  as 
needed  for  testing  purposes. 

Date   Signature(s)  
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GENERAL  SAFETY 
UNIT  il 

ASSIGNMENT  SHEET  #2  -  DRAW  A  FLOOR  PLAN  AND  LOCATE 
SAFETY  EQUIPMENT  IN  YOUR  SHOP 

Directions:  On  a  separate  piece  of  paper,  sketch  a  floor  plan  of  your  shop;  make  it  large 
enough  to  provide  the  space  to  indicate  the  location  of  all  of  the  following: 

1.  Indicate  the  location  of  all  emergency  exits  and  label  those  locations  EE 

2.  Indicate  where  all  fire  extinguishers  are  located  and  label  those  locations  FE 

3.  Indicate  where  the  eye  warjh  station  is  located  and  label  that  location  EW 

4.  Indicate  where  the  nearest  telephone  is  located  and  label  the  location  X  ^nd  beside  it 
write  the  emergency  telephone  number 

5.  Indicate  where  the  first  aid  kit  is  located  and  label  the  location  First  Aid 

6.  Indicate  the  reassembly  point  following  a  fire  drill  and  show  its  approximate  location 
with  respect  to  the  shop  by  labeling  the  location  RP 

7.  Indicate  the  safe  shelter  for  severe  weather  d.jd  show  its  approximate  locrtion  with 
respect  to  the  shop  by  labeling  the  location  Safe  Shelter 

8.  Indicate  the  location  of  the  solvent  disposal  area  and  label  the  location  Solvents 
3.     Indicate  the  location  of  the  combustible  storage  area  and  label  the  area  with  a  CS 
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ANSWERS  TO  ASSIGNMENT  SHEETS 


Assignment  Sheet  #1  —  Evaluated  to  the  instructor's  satisfaction 

Assignment  Sheet  #2  —  Evaluation  should  include  not  only  the  student's  location  of 
requested  items,  but  attention  to  every  question  and  how  the  labels  are  indicated  should  be 
checked  carefully  to  test  the  student's  ability  to  follow  instructions.  Another  part  of  the  evalua- 
tion should  include  neatness. 
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GENERAL  SAFETY 
UNIT  11 

NAME. 


TEST 


1.     Match  the  terms  on  the  right  with  their  correct  definitions. 

 a.      State  or  condition  of  being  sale;  freedom 

from  danger,  risk,  or  injury 


Any  suddenly  occurring,  unintentional  event 
which  causes  personal  injury  or  property 
damage 


_c.  Immediate,  temporary  care  given  the  victim 
of  an  accident  or  sudden  illness  until  the 
service  of  a  physician  can  be  obtained 

_d.  Points  on  the  body  where  arteries  pass 
close  \0  the  surface  of  the  skin  and  in  front 
of  bone  structure  so  that  pressure  forcing 
the  arteiy  against  the  bone  can  check  the 
flow  of  biood  to  a  specific  part  of  the  body 

.e.      Materials  or  liquids  that  catch  fire  easily 

J.  The  science  of  good  health  and  its  mainte- 
nance, including  sanitary  practices  and 
cleanliness 

.g.  An  acute,  infectious  disease  that  usually 
enters  the  body  through  cuts  or  wounds; 
characterized  by  spasmodic  contractions  or 
rigidity  of  some  voluntary  muscles  and  fre- 
quently referred  to  as  lockjaw 

_h.  A  bandage  or  strap  twisted  around  a  limb  to 
compress  the  flow  of  blood  through  arteries 
and  check  severe  bleeding;  previously  a  rec- 
ommended first  aid  procedure,  but  now  rec- 
ommended not  at  all  or  only  in 
life-threatening  situations 

J.       Poison  or  any  substance  that  is  poisonous 

J.  Any  substance  that  evaporates  quickly  and 
has  a  potential  to  catch  fire  or  explode 


1.  Tetanus 

2.  Volatile  substance 

3.  Combustible 

4.  Safety 

5.  Tourniquet 

6.  First  aid 

7.  Hygiene 

8.  Toxic  substance 

9.  Accident 

10.  Pressure  points 
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TEST 


2.    Select  true  statements  concerning  benefits  of  safe  working  practices  by  placing  an  "X" 
beside  each  statement  that  is  true. 

 a.      Eliminates  the  pain  or  discomfort  of  personal  injury 

 b.      Eliri  'nates  the  loss  of  equipment  or  the  expense  of  repair 

 c.      Eliminates  lost  time  and  lost  wages 

 d      Contributes  to  the  psychological  well  being  of  all  employees 

 e.      Contributes  to  productivity  and  job  security 


 f.      Fulfills  the  moral  obligation  a  worker  has  to  employer  and  fellow  employ- 
ees 

3.  Complete  statements  concerning  the  major  causes  of  accidents  by  inserting  the 
word(s)  that  best  completes  each  statement. 

a.  Unsafe  condition  —  May  be  caused  by  improper  design,  improper  installation,  or 
improper  of  a  tool,  machine,  or  any  piece  of  equipment 

b.  Unsafe  act  —  The  violation  of  a  commonly  accepted  practice 

c.  Combination  causes  —  An  unsafe  combined  with  an  unsafe 

 causes  the  majority  of  accidents 

d.  Test  riding  —  Most  often  caused  when  a  technician  testing  a  bike  is  paying  more 
attention  to  the  bike  than  to  

4.  State  the  motto  for  ^ood  housekeeping. 


5.    Complete  statements  concerning  basic  rules  for  safe  use  of  tools  and  equipment  by 
inserting  the  word(s)  that  best  completes  each  statement. 

a.  When  using  a  screwdriver,  support  the  work  on  a  or  against  a 

 surface. 

b.  When  using  a  wrench,  pull  it  the  body  to  prevent  smashing  your 

hand  if  the  wrench  should  slip. 

c.  Do  not  strike  a  punch  or  chic^el;  pieces  of  it  may  strike  you  in  the 

eye,  or  the  hammer  may  slip  and  injure  your  hand. 

d.  Wear  safety  when  using  striking  tools. 
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TEST 


e.  Be  especially  careful  of  burrs  and  fish  hooks  which  are  left  on  the  edge  of 
 ;  they  can  cause  severe  cuts. 

f.  Never  use  a  without  a  handle;  the  tang  could  easily  pierce  your 

hand  and  cause  a  serious  injury. 

g.  When  working  with  a  ,  remove  the  chuck  and 

clamp  the  work  in  place. 

h.  When  grinding  or  polishing,  always  v^^ear  a  . 

i.  Never  operate  a  machine  from  which  the  have  been  removed. 

j.       Do  not  let  come  in  contact  with  wet  metal 

because  the  will  blow  up  in  your  face  and  eyes. 

k.      Do  not  let  soldering  get  on  your  skin  or  in  your 

eyes  because  it  can  cause  serious  injury. 

6.    Solve  the  following  problem  concerning  safe  lifting. 

Problem.   Safe  lifting  requires  using  leg  power  instead  of  lifting  with  the  back,  but 


what  lifting  rules  apply  when  lifting  heavy  engines  from  motorcycles? 


Solution: 


7.    Complete  statements  concerning  special  requirements  for  test  riding  by  inserting  the 
word(s)  that  best  completes  each  statement. 

a.      Most  serious  injuries  around  dealerships  happen  during   


b.  Never  test  ride  without  a  and  adequate 

 clothing. 

c.  If  the  test  ride  will  require  hard  acceleration  or  high  speeds,  pick  a 
 test  route  with  traffic. 

d.  Beware  of  traffic  hazards  at  all  times  and  don't  concentrate  on  the 
 to  the  point  that  you  forget  where  you  are. 

e.  Test  rides  must  be  realistic,  but  should  be  the  number  one  con- 
cern, and  for  the  customer's  property  \u  essential. 
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8.  Select  true  statements  concerning  fire  safety  by  placing  an  "X"  beside  each  statement 
that  is  true. 

(NOTE:  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 ^a.      Statistics  indicate  that  close  to  75  percent  of  dealers jip  fires  start  in  the 

parts  department. 

 b.     The  three  major  causes  of  service  department  fire  are: 

1)  Improper  storage  of  gasoline  and  other  combustible  cleaning  agents 

2)  Improper  refueling  procedures  that  permit  gasoline  to  spill  on  a  bike  or 
into  the  shop  area 

3)  Fuel  leaking  from  a  stored  bike  because  it's  tilted  at  an  angle  that  per- 
mits gasoline  to  drip  from  the  carburetor 

 ^c.      Store  gasoline  cans  only  in  the  service  area. 

 d.      Take  bikes  outside  to  refuel  them,  or  if  refueling  is  done  inside,  make  sure 

the  area  is  well  ventilated  and  have  someone  standing  by  with  a  fire  extin- 
guisher. 

 e.      Check  stored  bikes  for  gas  or  oil  leaks,  and  clean  up  spills  iwimediately. 

 ^f.      If  a  stored  bike  is  leaking  fuel  or  oil,  take  it  outside. 

 g.      If  a  bike  catches  fire  and  you  can't  put  the  fire  out  immediately,  get  safely 

away  because  chances  are  it  will  explode. 

9.  Complete  statements  concerning  special  hazards  with  welding  equipment  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.  NEVER  weld  on  a  fuel  tank  without  preparation. 

b.  NEVER  weld  on  the  frame  or  any  part  of  a  machine  that  has  the  

 still  installed. 

0.      Remove  the  fuel  tank  and  drain  or  remove  the  complete   

 before  welding  anywhere  on  a  unit. 

d.  ALWAYS  have  a  nearby  when  welding. 

e.  NEVER  use  welding  equipment  without  the  proper  safety  and 

 ,  and  never  use  cutting  equipment  without  wearing  cut'  ig 


f .      ALWAYS  wear  protective  and  protective  or  cloth- 
ing when  welding  or  cutting. 
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g.  NEVER  operate  oxyacetylene  cutting  equipment  near  

h.  NEVER  u'3e  near  oxyacelyieii^  equipment  because  the  interac- 
tion of  and  oxygen  will  ca:ise  a  violent  explosion. 

i.  Before  arc  welding  on  a  bike,  disconnect  the  ,  and  do  not  arc 

weld  near  a  . 

10.  Match  classes  of  fires  with  their  causes. 

 a.      Result  from  ordinary  combustibles  such  as      1.  Class  B  fires 

wood,  paper,  and  cloth 

2,  Class  C  fires 

 b.      Result  from  flammable  liquids  such  as  gas- 
oline, oil,  paint,  solvents,  and  grease  3.  Class  A  fires 

 c.      Result  from  electrical  wires,  switches,  and 

motors 

11,  Solve  problems  concerning  fire  extinguisher  requirements. 

a,      A  fellow  worker  starts  to  throw  a  bucket  of  water  on  a  fire.  Is  a  safety  rule  about 
to  be  violated,  and  if  so,  what  can  be  done  to  correct  the  situation? 


b.      You  are  asked  to  check  the  fire  extinguishers  around  the  shop  to  make  sure  they 
are  in  good  operational  order  What  would  you  look  for? 


c.      On  what  part  of  a  fire  should  the  chemical  spray  from  a  multi-purpose  fire  extin- 
guisher be  directed? 


12.     Solve  the  following  problems  concerning  battery  safety 

a.      A  fellow  worker  starts  to  service  a  battery  while  wearing  no  eye  protection.  Is 
there  a  problem,  and  if  so,  what  is  tlie  solution? 
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b.  A  fellow  worker  knows  that  cables  have  to  be  disconnected  from  the  battery 
before  it  can  be  safely  serviced,  and  starts  to  remove  the  positive  cable.  Is  there  a 
problem,  and  if  so,  what  is  the  solution? 


Complete  statements  concerning  fuel,  solvent,  and  chemical  hazards  by  insertmg  the 
vvord(s)  that  best  completes  each  statement. 

a.   is  the  number  one  hazard  in  a  bike  shop,  and  it  is  especially  a 

danger  because  of  the  high  heat  generated  by  an  air-cooled  engine  and  the  close 
location  of  a  hot  exhaust  pipe. 

b.  If  gasoline  leaks  from  a  fuel  tank,  it  runs  down  directly  over  the  engine  and  onto 
the  exhaust  pipe  and  creates  an  immediate  fire  and  hazard. 

c.  Allow  an  exhaust  ample  time  to  before  draining 

oil  from  a  bike  or  changing  the  oil  filter  because  any  oil  that  leaks  will  contact  the 
the  exhaust, 

d.  Penetrating  oils  and  other  pressurized  lubricants  and  cleaners  are  highly  volatile 
and  must  not  be  use  j  near  or  fiame. 

e.  Always  make  sure  there  is  no  one  in  the  line  of  spray  v/hen  using  pressurized 

lubricants  and  cleaners  because  some  of  these  products  have  

ingredients. 

f.  Always  wear  vjhen  working  with  cleaning  sol- 
vents because  they  contain  harsh  drying  and  detergent  agents  that  can  severely 
irritate  the  skin. 

g.  If  you  get  solvent  on  any  part  of  your  body  or  on  your  clothes,  immediately  wash 
the  affected  area  with  soap  and  water,  and  ' 

h.  is  always  a  potential  danger  because  it  is  often 

spilled;  when  this  happ'^ns,  always  wash  the  affected  area  with  soap  and  water, 
change  cloihes,  and  wash  the  clothes  that  was  spilled  on. 


 is  an  excellent  neutralizing  agent  for  battery 

acid,  and  a  box  of  common  household  should  be 

kept  around  battery  service  areas. 

j.       Keep  off  your  hands  and  skin  because  it  con- 
tains harmful  hydrocarbons  and  detergents. 

k.      Dispose  of  old  in  accordance  with  legal  require- 
ments. 
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14.  Complete  statements  concerning  special  hazards  with  carburetor  cleaner  by  inserting 
the  word(s)  that  best  completbS  each  statement. 

a.  Carburetor  cleaner  is  actually  a  acid  that  demands  special  care. 

b.  Since  cleaning  a  carburetor  requires  placing  the  parts  in  a  basket  that  is  lowered 

into  the  cleaner  container,  there  is  a  danger  of  cleaner  on  h<.nds 

and  clothes. 

c.  Removing  the  basket  poses  another  danger  because  solvent  can  

or  onto  your  hands  and  feet. 

d.  Carburetor  parts  that  have  been  cleaned  must  be  rinsed  v/ith  water,  and  some- 
times flowing  w^ter  will  cause  solvent  to  splash  on  your  skin. 

e.  Drying  clean  parts  with  poses  another  danger 

because  solvent  residue  can  easily  be  blown  back  into  yout  face  or  onto  your 
skin. 

f.  Wearing  a  when  working  with  carburetor  cleaner 

is  a  must. 

g.  Wearing  a  whe'  "orking  with  carburetor  cleaner 

is  also  recommended. 

h.  Do  not  wash  carburetor  parts  in  a  solvent  tank,  for  it  will  the  sol- 
vent. 

i.  In  ell  cases,  a  carburetor  cleaner  spill  or  splash  should  be  cleaned  with  generous 
amounts  of  water,  and  any  skin  o^eas  exposed  to  cleaner  should  be  washed  with 
 and  . 

15.  Select  true  statements  concerning  electrical  safety  by  placing  an  "X"  beside  each 
statement  that  is  true. 

 a.      Use  power  cords  that  are  cracked  or  frayed  very  carefully. 

 b.      Unplug  the  power  cord  before  repairing  any  piece  of  power  equipment. 


.c.      Avoid  placing  power  cords  or  extension  cords  across  walkways  or  around 
moving  equipment 

d.      Saw  off  the  grounding  prong  on  a  three-prong  extension  cord  only  wlien 
you  have  to. 

^e.      Wipe  power  cords  and  extension  cords  free  of  antifreeze,  grease,  or  mois- 
ture before  storing  them. 

J.      Repair  or  replace  frayed  plug-ins. 
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Complete  statements  concerning  ways  to  recognize  shock  by  inserting  the  v/ord(s)  that 
bestt:ompletes  each  statement. 

a-      Skin  {s  or  bluish. 

b.  Skin  may  be  moist  and  clammy,  even  to  the  touch. 

c.  Victim  feels  

d.  Pulse  is  and  weak. 

e.  Breathing  rate  is  and  irregular. 

f.  Victim  may  be  or  incoherent. 

Arrange  in  order  the  steps  in  treating  shock  by  inserting  the  correct  sequence  number 
in  the  appropriate  blank. 

 a.      Cover  the  victim  to  retain  body  heat,  but  do  not  make  the  victim  sweat. 

 b.      Give  no  liquids  or  food  to  a  shock  victim. 

 ^c.      Eliminate  the  causes  of  shock,  control  bleeding,  or  administer  artificial 

respiration  if  the  victim  is  not  breathing. 

 d.      Keep  victim  lying  down  with  feet  slightly  elevated. 


.e.      Notify  supervisor  or  instructor  IMMEDIATELY. 


J. 


DO  NOT  DELAY  immediate  first  aid  treatment;  it  can  be  lifesaving. 


Complete  statements  concerning  first  aid  guidelines  for  common  workplace  injuries  by 
inserting  the  word(s)  that  best  completes  each  statement 

a.  Report  all  cuts,  punctures,  splinter  wounds,  and  abrasions  to  your 
 or  

b.  Minor  cuts  should  be  cleaned  with  and  ,  rinsed, 

and  covered  with  a  dry,  dressing. 

c.  Puncture  wounds  should  be  cleaned  with  v  ap  ano  water,  rinsed,  then 

 and  .  before  covering  with  a  dry, 

sterile  dressing. 

d.  Slivers  and  splinters  that  do  not  penetrate  deeply  should  be  treated  as  puncture 
wounds,  but  splinters  that  penetrate  deeply  should  be  removed  by  a 

e.  Regardless  of  severity,  all  cuts,  punctures,  and  splinter  injuries  should  be  treated 
immediately  to  avoid  

f.  Depending  on  the  cause  of  the  cut,  puncture,  or  splinter  wound,  it  is  usually  wise 
to  consider  a  hazard. 
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19.    Complete  statements  concerning  first  aid  guidelines  for  workplace  burns  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.  Notify  your  or  . 

b.  Always  treat  the  victim  for  . 

c.  In  the  case  of  a  chemical  burn,  wash  off  the  chemical  with  large  quantities  of  run- 
ning water,  and  off  the  affected  area. 

d.  In  the  ca:5e  of  thermal  burns,  cut  away  clothing  from  the  area  of  the  burn,  but  do 
not  try  to  material  that  to  the  burn. 

e.  With  all  burns,  apply  a  thick,  sterile  dressing  to  prohibit  from 

reaching  the  burn. 

20-    Arrange  in  order  the  steps  in  controlling  bleeding  by  placing  the  correct  sequence  num- 
ber in  the  appropriate  blank. 

 a.      Secure  compress  with  a  pressure  bandage. 

 b.      Treat  for  shock. 


.c.      Place  a  compress  of  sterile  gauze  or  the  cleanest  available  material 


directly  over  the  bleeding  site, 
.d.      Press  firmly  with  fingers  or  palm  of  hand. 

.6.      If  there  is  a  severe  life-threatening  hemorrhage,  AND  ONLY  .AS  A  LAST 
RESORT,  APPLY  A  TOURNIQUET 

X      Elevate  the  bleeding  parts  above  the  heart  level  unless  there  is  evidence 
of  a  fracture. 

.g.      If  blood  soaks  through  tlie  first  compress,  place  another  compress  on  it, 
but  do  not  remove  the  first  compress. 
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21.    Identify  pressure  points  for  checking  bleeding  by  placing  the  correct  number  in  the 
appropriate  blank. 


Subclavian 
Femoral 


3.  Facial 


22.    Complete  statements  concerning  first  aid  for  eye  injMries  by  inserting  the  word{s)  that 
best  completes  each  statement. 

a.  Notify  your  or  immediately. 

b.  Every  eye  injury  should  receive  first  aid  attention. 

c.  Foi  >n  apparent  minor  object  in  the  eye,  have  the  person  wink  several  times.  If 
the  tears  produced  by  winking  do  not  remove  the  object,  assume  that  the  object 
is  embedded  and  use  the  following  procedure: 

1)  Have  the  victim  his  or  her  eyes. 

2)  Put  a  piece  of  cotton  over  the  closed  lid. 

3)  Place  a  ove:  the  cotton. 

4)  Get  the  victim  as  soon 

as  possible. 

d.  When  ihs  eyeball  has  been  obviously  scratched  or  penetrated,  apply  a 
 dressing,  bandage   ,  and  get  medical  help  Imme- 
diately. 


30 


o 

ERIC 


4 


MM- 73 


TEST 


e.  Never  permit  the  victim  of  an  eye  injury  to  hi:5  or  her  eye. 

f.  When  in  doubt  about  any  eye  injury,  seek  the  mo,:t  immediate  

attention  whether  it's  on  the  job  or  in  the  classroom. 

g.  Even  though  damage  may  be  confined  to  one  eye,  it  is  sometimes  best  to  ban- 
dage with  a  sterile  dressing  so  the  victim  will  not 

have  a  tendency  to  move  (he  damaged  eye. 

h.  For  chemical  or  acid  splashes,  fiush  the  eyes  at  an  eye-flushing 

station  or  use  a  bottled,  portable  flushing  solution,  then  seek  immediate  medical 
assistance. 

23.  Complete  statemer*s  concerning  general  guidelines  for  first  aid  emergep'^ies  by  insert- 
ing the  word{s)  that  best  completes  eaoh  statement. 

a.  Report  all  accidents  and  injuries  to  your  instructor  or  jobsite  supervisor  no  mat- 
ter how  they  may  seem  to  be. 

b.  Never  to  administer  first  aid  when  it  is  needed. 

c.  Always  have  a  for  what  you  do. 

d.  the  injured  person  that  everything  possible  is  b^ing  done. 

e.  Make  accurate  noter  about  the  accident  including  name  of  victim,  time,  place, 

cause  or  nature  of  the  accident,  and  ar^y  that 

was  administered. 

f.  Do  not  notify  the  victim's  because  this  is  the  responsibility  of  the 

school,  the  jobsite  supervisor,  or  the  medical  facility. 

g.  File  a  complete  and  submit  a  copy  to  the  proper 

persons. 

24.  Select  true  statements  concerning  special  ruljs  for  eye  protection  by  placing  an  "X" 
beside  each  statement  that  is  true. 

 a.      Wear  safety  glasses  only  when  grinding. 


.b.      Wear  safety  goggles  with  correct  shaded  ienses  when  working  with  oxy- 
acetylene  cutting  equipment. 

^c.      Wear  a  welding  helmet  with  proper  lens  shade  when  arc  welding. 

,d.      Wear  safety  goggles  when  soldering. 


^e.      Wear  safety  glasses  when  grinding,  and  remember  that  sparks  from  grind- 
ing are  dangerous. 

J.      Any  form  of  eye  protection  should  be  kept  clean  so  it  will  not  impair  the 
view  of  materials  or  the  work  area. 
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25.  Select  true  statements  concerning  special  rules  fcr  using  compressed  air  by  placing  an 
"X"  Ueside  each  statement  that  is  true. 

 a.      Wear  safety  glasses  when  using  compressed  air. 

 b.      Point  the  air  nozzle  away  from  you  when  using  compressed  air. 

 c.      Make  sure  fellow  workers  are  clear  of  the  area  where  tne  compressed  air 

will  blow  dirt  or  debris. 

 d.      Beware  of  hard  surfaces  that  the  compressed  air  could  strike  and  cause 

debris  to  ricochet  back  into  your  face. 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

26.  Complete  a  student  safety  pledge.  (Assignment  Sheet  #1) 

27.  Draw  a  floor  plan  and  locate  safety  equipment  in  your  shop.  {Assignment  Sheet  #2) 
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GENERAL  SAFETY 

UNIT  II 

ANSWERS  TO  TEST 

1. 

a. 

4               f.  7 

b. 

9             g.  1 

■ 

c. 

6               h.  5 

d. 

10             i.  8 

9. 

3              j.  2 

2. 

a,  b, 

c,  d,  e,  f 

3. 

a. 

Maintenance 

b. 

Safe 

c. 

Condition,  act 

d. 

Traffic  hazards 

4. 

A  place  for  everything  and  everything  in  its  place 

5. 

a. 

Bench,  solid 

b. 

Toward 

c. 

Mushroomed 

d. 

Goggles 

e. 

Sheet  metal 

f. 

File 

g- 

Drill  press 

h. 

Face  shield 

i. 

Guards 

j. 

Molten  solder,  solder 

k. 

Acid  flux 

6. 

Support  the  upper  torso  on  the  bike  and  lift  with  your  arms 

7. 

a. 

Test  rides 

b. 

Safety  helmet,  protective 

0. 

Remote,  minimum 

d. 

Bike 

e. 

Safety,  respect 

8. 

b,  d, 

e,  g 

9. 

a. 

Proper 

b. 

Fuel  tank 

c. 

Fuel  system 

d. 

Fire  extinguisher 

e. 

Helmet,  lens,  goggles 

f. 

Gloves,  apron 

g. 

Combustibles 

h. 

Oil,  oil 

i. 

Battery,  battery 

o 
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10. 

a. 

3 

b. 

1 

c. 

o 

d. 

11. 

a. 

Yes,  water  will  probably  cause  the  fire  to  spread.  Use  a  multi-purpose  dry  chemi- 

cal fire  extinguisher 

b. 

Look  for  inspection  tags  which  will  indicate  when  each  extinguisher  was  last 

inspected  and  recharged 

c. 

Direct  the  spray  at  the  base  of  the  flame 

12. 

a. 

Yes.  Always  wear  a  face  shield  when  servicing  a  battery 

b. 

Yes.  Always  disconnect  the  negative  battery  cable  first. 

13. 

a. 

b. 

Explosion 

c. 

Cool  off 

d. 

Heat,  open 

e. 

Toxic 

f. 

Rubber  gloves 

g- 

Change  clothes 

h. 

Battery  acid,  acid 

i. 

Baking  soda,  baking  soda 

j- 

Motor  oil 

k. 

Motor  oil 

14.    a.  Toxic 

b.  Splashing 

c.  Drip,  run" 

d.  ReeMue 

e.  Confipressed  air 

f.  Face  shield 

g.  Rubber  gloves 

h.  Contaminate 

i.  Soap,  water 


15. 

b,  c, 

e.f 

16. 

a. 

Pale 

b. 

Cold 

c. 

Weak 

d. 

Rapid 

e. 

Fast 

f. 

Confused 

b.  6 

c.  3 

d.  4 

e.  1 

f.  2 
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18. 

3. 

QrtQn    lAfofor  otarila 
OUdp,  Walcl,  SlclMc 

C. 

Cleaned,  rinsed  again 

d. 

Doctor 

c. 

inicciiun 

f 
1. 

IclallUo 

1Q 

d. 

oupcivioul,  inoiruciur 

D. 

onuui\ 

\jUi  uluii 111 ly 

d. 

Remove,  adheres 

e. 

Air 

d. 

%j 

U. 

a 
\j 

i 
1 

d. 

2 

e. 

7 

f 

3 

n 

y* 

A 

21. 

a 

CI. 

\j 

b. 

4 

1 
1 

d. 

2 

c 

22. 

a. 

Siinsrvisor  ihstniptor 

b. 

Immediate 

c. 

1)  Close 

IViUlbl 

Of  Ddiiud^c 

Hf         lU  d  UUUIUI 

u. 

oiciiic,  luuociy 

Piih 

MpHtp^l 

a. 

Both  eves 

h. 

Repeatedly 

23. 

a. 

Minor 

b. 

Hesitate 

c. 

Reason 

d. 

Reassure 

e. 

First  aid 

f. 

Family 

g- 

Accident  report 
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24.  b,  c,  d,  f 

25.  a,  b,  c,  d 

26.  Evaluated  to  the  satisfaction  of  the  instructor 

27.  Evaluated  to  the  satisfaction  of  the  instructor 


98 


MM- 79 


TOOLS  AND  EQUIPMENT 
UNIT  111 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  basic  hand  tools,  spe- 
cial tools,  and  major  equipment  used  in  a  motorcycle  service  department.  The  student  should 
also  be  able  to  list  safety  requirements  for  too!  and  equipment  use  and  identify  selected  hand 
tools,  special  tools,  and  major  pieces  of  equipment.  These  competencies  will  be  evidenced  by 
correctly  performing  the  procedures  outlined  in  the  assignment  sheets  and  by  scoring  85  per- 
cent on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  tools  and  equipment  with  their  correct  definitions. 

2.  Identify  selected  basic  hand  tools. 

3.  Match  special  tools  with  their  uses. 

4.  Select  true  statements  concerninc  vheel  and  tire  servics  equipment. 

5.  Complete  statements  concerning  major  equipment. 

6.  Select  true  statements  concerning  general  shop  tools. 

7.  Complete  statements  concerning  tools  and  equipment  care  and  safety. 

8.  Identify  selected  hand  tools.  (Assignment  Sheet  #1) 

^  Identify  selected  major  equipment.  (Assignment  Sheet  #2) 

10.  Identify  selected  general  shop  tools.  (Assignment  Sheet  #3) 


SPECIFIC  OBJECTIVES 
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TOOLS  AND  EQUIPMENT 
UNIT  ill 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  objective  sheet. 

E.  Discuss  information  and  assignment  sheets. 

R  Dsmonstrate  the  proper  use  of  hand  tools  such  as  pulling  with  a  wrench  (a;^  opposed  to 
pushing)  to  avoid  getting  your  knuckles  busted,  and  how  io  use  wrenches  in  combina- 
tion when  one  is  required  for  backup. 

G.  Invite  a  motorcycle  repair  technician  from  a  local  or  area  shop  to  talk  to  the  students 
about  the  tools  a  technician  must  own  personally  and  the  value  of  having  good  quality 
tools. 

H.  Read  all  assignment  sheets  carefully  and  place  and  tag  tools  as  required  for  students 
to  be  properly  tested  on  identification  of  tools. 


I.       ^ive  test, 


REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  VoTecL  HONDA.  Gardena,  CA  90247:  American  Honda  Motor  Co.,  Inc.,  1983. 

{NOTE:  The  Honda  VcTech  Training  Administrator  may  be  reached  at  213-327-8280,  Ext.  3000.) 

B.  KOWA  SEIKI  Precision  Tools  and  Equipment  (catalog).  Carson,  CA  90746:  American  Kowa 
Seiki,  Inc.,  1986. 

{NOTE  Outside  California,  Kowa's  toll-free  number  is  1-800-824-9655,  in  California  the  number 
is  213-327-1713.) 

C.  Yamaha  Motorcycle  Tri-MotolGenerator  Special  Service  Tools  (catalog).  Roseville,  Ml  48066- 
2298:  Kent-Moore  Tool  Division,  1983. 

D.  Snap-On  (catalog).  Kenosha,  Wl  53141-1410:  Snap-On  Tool  Corporation,  1987. 

E.  PMS  Tools  for  Big  Boys  (catalog).  Clearv/ater,  FL  33517:  Precision  Mfg.  and  Sales  Co.,  Inc., 
1986. 

R      CC  Specialty  (catalog).  Lawrenceburg,  TN  38464:  CC  Specialty  Co.,  1985. 
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INFORMATION  SHEET 

Terms  and  definitions 

A.  Cross-hatch  finish  —  The  honing  of  a  cylinder  v/all  so  that  the  surface  has 
two  smooth  parallel  finishes  that  cross  at  approximately  45''  angles 

B.  Glass  beads  —  A  delicate  form  of  cleaning  that  removes  carbon  from  com- 
ponents without  damaging  them 

C.  Pneumatic  —  A  tool  or  piece  of  equipment  powered  with  compressed  air 

D.  Solvent  —  A  liquid  that  dissolves  grease,  oil,  and  dirt  from  parts  to  speed 
and  improve  cleaning 

Basic  hand  tools 

A.  Entry-level  technicians  are  usually  required  to  supply  their  own  set  of  basic 
tools. 

B.  The  following  is  a  list  of  minimum  basic  tool  requirements: 

1.  Flat  blade  and  Phillips-head  screwdrivers  (Figure  1) 

2.  Impact  driver  and  impact  socket  for  Phillips-head  screws  (Figure  1) 


FIGURE  1 
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3.    Combination  wrench  set  (Figure  2) 
FIGURE  2 


4.    Shallov/  and  deep  socket  sets  (minimum  clearance)  (Figure  3) 


FIGURE  3 


5.     Ratchet  with  2",  6",  and  10"  extensions  (Figure  4) 


■1: 
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Combination  slip-joint  pliers  and  needle  nose  pliers  (Figure  5) 


FIGURE  5 


Gasket  scraper  or  putty  knife  (Figure  6) 
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9.    Magnetic  screw  starter  {Flf.ure  8) 
FIGURE  8 


10.     Metric  alien  wrench  set  (Figure  9) 


FIGURE  9 


11.     Hammer  and  soft-faced  mallet  (Figure  10) 
FIGURE  10 
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C.  Although  entry-level  techniciat;s  may  use  other  tools  such  as  files,  hack- 
saws, chisels  ind  punches,  these  items  are  sometimes  supplied  by  the 
department.  (Figure  11) 

(NOTE:  Naturally,  good  technicians  continue  to  add  needed  tools  a  few  at  a 
time  as  they  can  conveniently  afford  to  buy  them.) 


FIGURE  11 


D.     Pneumatic  ratchets  and  impact  guns  make  certain  jobs  much  easier  and 


erJc 


i03 


INFORMATION  SHEET 


Special  tools  and  their  uses 

A.     Pullers  —  Used  for  removing  alternator  rotors,  bearings,  gears,  seals, 
sprockets,  and  pulleys  and  flywheels  (Figure  13) 

FIGURE  13 
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Holders  —  Used  as  the  name  implies  to  hold  things  like  ring  gears  and 
clutches  while  loosening  or  tightening  fasteners  (Figure  15) 

FIGURE  15 


D.      Protectors  —  Used  in  various  shapes  and  sizes  to  cover  areas  of  a  bike  to 
prevent  damage  during  installation  or  removal  of  parts 

Example:   Fender  covers  protect  painted  surfaces 
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R      Adapters  —  Used  *o  help  make  a  single  tool  function  for  several  purposes 
(Figure  17) 

Example:  A  compression  gauge  set  has  several  adapters  that  will  adapt 
to  any  spark  plug  thread  for  checking  compression 


FIGURE  17 


G.     Adjustors  —  Used  for  adjusting  such  things  as  backlash  on  a  final  drive, 
adjusting  valves,  and  adjusting  gear  lash  (Figure  18) 


FIGURE  18 
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H.     Compressors  ~  Used  generally  to  compress  springs  or  rings  such  as  valve 
springs  or  piston  rings  (Figure  19) 


FIGURE  19 


(NOTE:  Each  manufacturer  has  special  tools  that  are  designed  for  specific  jobs  on 
specific  models  of  motorcycles.) 

Wheel  and  tire  service  equipment 

A.     Tire  changers  are  the  most  frequently  used  piece.'5  of  equipment  in  a  service 
department.  (Figure  20) 

(NOTE:  Most  tire  changers  have  adapters  so  they  can  be  used  on  both 
motorcycle  and  ATV  wheels.) 


FIGURE  20 
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B.     Wheel  balancers  are  used  to  properly  complete  tire  repair  and  assure  the 
tire  will  perform  safely  at  high  speeds.  (Figure  21) 


FIGURE  21 


C.     A  wheel  trueing  stand  is  used  to  lace  and  xrje  spoiled  wheels.  (Figure  22) 
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B.  Cylinder  hones  are  used  to  give  a  smooth,  cross-hatch  finish  to  cylinders 
that  have  been  bored  or  for  finishing  a  cylinder  before  piston  and  rings  are 
installed.  (Figure  24) 


FIGURE  24 


C.     A  die-grinder  is  used  for  chamforing  two-cyc|p  ports  after  boring.  (Figure  25) 


D.      Bench  grinders  are  used  for  sharpening  tools,  grinding  metal,  preparing 
metal  surfaces  for  welding,  or  for  shaping  metal  surfaces.  (Figure  26) 

(NOTE:  Grinders  also  have  alternative  wire  wheels  and  buffers  that  are  used 
for  cleaning  and  polishing.) 
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A  motorcycle  lift  is  used  to  safely  raise  a  motorcycle  to  a  height  it  is  com- 
fortable to  work  on.  (Figure  27) 


FIGURE  27 


Valve  seat  reconditioning  tools  are  used  expressly  for  recutting  valve  seats 
that  have  been  worn  or  damaged  in  the  cylinder  head.  (Figure  28) 


FIGURE  28 


A  glass  bead  cleaning  machine  is  used  to  clean  parts  and  is  very  effective 
for  removing  carbon  from  valves,  pistons,  and  cylinder  heads.  (Figure  29) 

(CAUTION:  Glass  bead  residue  must  be  blown  off  of  parts  with  compressed 
a!r  or  washed  ojf  with  soap  and  water,  but  glass  bead  residue  should  not  be 
washed  off  with  solvent  because  it  will  contaminate  the  solvent) 


FIGURE  29 
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H.     Solvent  cleaning  stations  are  used  to  r^ean  oil  and  grease  from  parts  prior 
to  inspection.  (Figure  30) 

(NOTE:  Parts  must  be  properly  cleaned  or  they  cannot  be  properly 
inspected.) 


L      A  press  is  used  for  straightening  forks,  disassembly  and  reassembly  of 
crankshafts,  installing  bearings,  and  pressing  gears  on  shafts.  (Figure  31) 


96 


INFORMATION  SHEET 


K.     A  crankshaft  trueing  stand  is  used  to  check  a  crankshaft  that  is  suspected 
of  being  bad  or  a  crankshaft  that  has  been  rebuilt.  (Figure  33) 


FIGURE  33 
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General  shop  tools 

A.      Bench  vises  are  used  for  holding,  bending,  hanf^mering,  and  shaping  a  vari- 
ety of  parts  and  components.  (Figure  34) 


FIGURE  34 


B.  Most  service  departments  have  oxyacetylene  cutting  equipment  for  special 
problems  such  as  cutting  off  nuts  that  are  seized  or  frozen  on  an  axle.  (Fig- 
ure 35) 

(NOTE  Using  a  cutting  torch  is  the  fastest  way  to  remove  spokes  from  a 
wheel.) 


FIGURE  35 
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C.  Air  and  electric  power  tools  are  used  around  a  shop  for  removing  and 
Installing  larger  bolts  and  nuts. 

Tool  and  equips    .t  care  and  safety 

A.  Clean  and  return  all  tools  to  proper  storage  when  you're  through  with  them. 

B.  Wipe  oil  or  grease  from  tools  before  you  use  them  to  keep  them  from  slip- 
ping out  of  your  hands. 

C.  Avoid  stretching  compressed  air  hoses  or  extension  cords  over  long  dis- 
tances because  they  both  pose  tripping  hazards. 

D.  Make  sure  guards  are  in  place  before  using  a  grinder  or  drill  press  and  wear 
a  face  shield. 

E.  Bearings  being  pressed  in  a  press  can  explode,  and  since  presses  do  not 
have  guards  on  them,  a  face  shield  is  required,  and  the  operator  should 
place  a  shop  towel  over  the  bearing. 

(NOTE:  The  shop  towel  will  not  interfere  with  pressing  the  bearing  into 
place,  and  sl.^uld  the  bearing  explode,  the  shop  towel  will  usually  restrain 
flying  metal  pieces  enough  to  avoid  operator  injury.) 

F  Never  point  a  compressed  air  hose  at  a  fellow  wori<er,  and  never  use  com- 
pressed air  to  spin  bearings  or  otherwise  use  compressed  air  as  a  play- 
thing. 

(CAUTION:  Improper  use  of  compressed  air  can  result  In  serious  Injuries, 
and  anytime  compressed  air  is  used  for  cleaning,  eye  protection  Is  an  abso- 
lute must) 

G.  Never  inflate  a  motorcycle  or  ATV  tire  beyond  the  recommended  capacity 
listed  on  the  sidewall  of  the  tire. 

(NOTE:  Other  elements  of  tire  repair  safety  will  be  covered  in  another  unit.) 

H.  Maintain  all  tools  and  equipment  to  manufacturer's  specifications. 
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ASSIGNMENT  SHEET  #1  —  IDENTIFY  SELECTED  HAND  TOOLS 

Directions:  Your  instructor  has  arranged  a  selection  of  hand  tools  and  has  tagged  each  tool 
with  a  number.  Use  the  following  page  to  write  the  correct  tool  name  in  the  appropriate  blank. 

1   

2.   

3.   

4.  

5.   

6.  

1   

&.   

9.  

10.  

11   

12   

13.   

14.  

15  

16   

17  

18   



20-   

Your  Name  Date  

(NOTE:  Use  the  back  of  this  sheet  to  add  additional  numbers  as  required.) 
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ASSIGNMENT  SHEET  #2  -  IDENTIFY  SELECTED  MAJOR  EQUIPMENT 


Directions:  Your  instructor  has  arranged  a  selection  of  major  equipment  and  has  tagged  each 
piece  with  a  number.  Use  the  following  page  to  write  the  correct  equipment  name  in  the  appro- 
priate blank. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


Your  Name   Date . 

(NOTE:  Use  the  back  of  this  sheet  to  add  additional  numbers  as  required.) 
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ASSIGNMENT  SHEET  #3  -  IDENTIFY  SELECTED  GENERAL 

SHOP  TOOLS 


Directions:  Your  instructor  has  arranged  a  selection  of  general  shop  tools  and  has  tagged 
each  piece  with  a  number.  Use  the  following  page  to  write  the  correct  equipment  name  in  the 
appropriate  blank. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


Your  Name  Date 

(NOTE:  Use  the  back  of  this  sheet  to  add  additional  numbers  as  required.) 
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NAME. 


TEST 


Match  the  terms  on  the  right  with  their  correct  definitions. 

 a.  The  honing  of  a  cylinder  wall  so  that  the  sur- 
face has  two  smooth  parallel  finishes  that 
cross  at  approximately  45**  angles 

 b.      A  delicate  form  of  cleaning  that  removes 

carbon  from  components  withcut  damaging 
them 


^c.      A  tool  or  piece  of  equipment  powered  with 
compressed  air 

^d.      A  liquid  that  dissolves  grease,  oil,  and  dirt 
from  parts  to  speed  and  improve  cleaning 


1.  Pneumatic 

2.  Cross-hatch  finish 

3.  Solvent 

4.  Glass  beads 


Identify  basic  iiand  tools  by  placing  the  correct  tool  name  below  each  of  the  following 
photographs. 

'?5 


a. 


b. 
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e. 


Match  special  tools  with  their  uses. 


Used  for  removing  alternator  rotors,  bear- 
ings, gears,  seals,  sprockets,  and  pulleys 
and  flywheels 

Tools  made  especially  for  putting  various 
components  into  place  and  are  often  used 
to  replace  components  removed  by  pullers 

Used  as  the  name  implies  to  hold  things  like 
ring  gears  and  clutches  while  loosening  or 
tightening  fasteners 

Used  in  various  shapes  and  sizes  to  cover 
areas  of  a  bike  to  prevent  damage  during 
installation  or  removal  of  parts 

Used  to  measure  pressure,  fluids,  torque, 
and  spring  pre-loads 

Used  to  help  make  a  single  tool  function  for 
several  purposes 

Used  for  adjusting  such  things  as  backlash 
on  a  final  drive,  adjusting  valves,  and  adjust- 
ing gear  lash 

Used  generally  to  compress  springs  or  rings 
such  as  valve  springs  or  piston  rings 


1.  Adapters 

2.  Protectors 

3.  Gauges 

4.  Pullers 

5.  Compressors 

6.  Holders 

7.  Adjustors 

8.  Installers 
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TEST 


4.  Select  true  statements  concerning  wheel  and  tire  service  equipment  by  placing  an  "X" 
beside  each  statement  that  Is  true. 

 a.      Tire  changes  are  the  most  frequently  used  pieces  of  equipment  In  a  serv- 
ice department. 

 b.     Wheel  balancers  are  used  to  properly  complete  tire  repair  and  assure  the 

tire  will  perform  safely  at  high  speeds. 

 c.      A  wheel  balancer  Is  used  to  balance  wheels. 

5.  Complete  statements  concerning  major  equipment  by  Inserting  the  word(s)  that  best 
completes  each  statement. 


is  used  to  oversize  worn  or  damaged  cylin- 


ders. 


b.  Cylinder  are  used  to  give  a  smooth,  cross-hatch  finish  to  cylin- 
ders that  have  been  bored  or  for  finishing  a  cylinder  before  piston  and  rings  are 
installed. 

c.  A  Is  used  for  chamfering  two-cycle  ports  after 

boring. 

d.  Bench  are  used  for  sharpening  tools,  grinding  metal,  preparing 

metal  surfaces  for  welding,  or  for  shaping  metal  surfaces. 

e.  A  motorcycle  Is  used  to  safely  raise  a  motorcycle  to  a  height  it  Is 

comfortable  to  work  on. 

t      Valve  reconditioning  tools  are  used  expressly  for  recuttlng  valve 

seats  that  have  been  worn  or  damaged  In  the  cylinder  head. 

g.  A  cleaning  machine  Is  used  to  clean  parts  and  Is 

very  effective  for  removing  carbon  from  valves,  pistons,  and  cylinder  heads. 

h.   cleaning  stations  are  used  to  clean  oil  and  grease  from  parts 

prior  to  Inspection. 

I,      A  Is  used  for  straightening  forks,  disassembly  and  reassembly  of 


crankshafts.  Installing  bearings,  and  pressing  gears  on  shafts. 

J.      A  Is  used  for  drilling  holes  as  they  are  needed. 

k.      A  crankshaft  Is  used  to  check  a  crankshaft  that 

is  suspected  of  being  bad  or  a  crankshaft  th^t  has  been  rebuilt. 
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Select  true  statements  concerning  general  shop  tools  by  placing  an  "X"  beside  each 
statement  that  is  true. 


 a.      Bench  vises  are  used  for  holding  bending,  hammering,  and  shaping  a  vari- 
ety of  parts  and  components. 

 b.      Most  service  departments  have  propane  cutting  equipment  for  special 

problems  such  as  cutting  off  nuts  that  are  seized  or  frozen  on  an  axle. 

 c.      Air  and  electric  power  tools  are  seldom  used  around  motorcycle  shops. 

7.    Complete  statements  concerning  tool  and  equipment  care  and  safety  by  Inserting  the 
word(s)  that  best  completes  each  statement. 

a.  Clean  and  return  all  tools  to  proper  when  you're  through  with 

them. 

b.  Wipe  oil  or  grease  from  tools  you  use  them  to  keep  them  from 

slipping  out  of  your  hands. 

c.  Avoid  stretching  compressed  air  hoses  or  extension  cords  over  long  distances 
because  they  both  pose  hazards. 

d.  Make  sure  are  In  place  before  using  a  grinder  or  drill  press  and 

wear  a  face  shield. 

e.  Bearings  being  pressed  in  a  press  can  explode,  and  since  presses  do  not  have 

guards  on  them,  a  Is  required,  and  the  operator 

should  place  a  shop  towel  over  the  bearing. 

f.  Never  point  a  compressed  air  hose  at  a  fellow  worker,  and  never  use  compressed 
air  to  spin  oearings  or  otherwise  use  compressed  air  as  a .  

g.  Never  Inflate  a  motorcycle  or  ATV  tire  beyond  the  recommended  capacity  listed 
on  the  of  the  tire. 

h.  Maintain  tools  and  equipment  to  manufacturer's  specifications. 

(NOTE:  If  the  following  activities  have  not  been  completed  prior  to  the  test,  ask  your  hstructor 
when  they  should  be  completed.) 

8.  Identify  selected  hand  tools.  (Assignment  Sheet  #1) 

9.  Identify  selected  major  equipment.  (Assignment  Sheet  #2) 
10.    Identify  selected  general  shop  tools.  (Assignment  Sheet  #3) 
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ANSWERS  TO  TEST 


• 


• 


1.     a.  2 

b.  4 

c.  1 

d.  3 


a.  Combination  wrench  set 

b.  Ratchet  with  extensions 

c.  Feeler  gauge  set 

d.  Magnetic  screw  starter 

e.  Hammer  and  soft-faced  mallet 

f.  Metric  alien  wrench  set 

a.  4 

b.  8 

c.  6 

d.  2 

e.  3 

f.  1 

h.  5 


4.  a,  b,  c 

5.  a.  Boring  bar 

b.  Hones 

c.  Die-grinder 

d.  Grinders 

e.  Lift 

f.  Seat 

g.  olass  bead 

h.  Solvent 

i.  Press 

j.  Drill  press 

k.  Trueing  stand 

6.  a,  c 

7.  a.  Storage 

b.  Before 

c.  Tripping 

d.  Guards 

e.  Face  shield 

f.  Plaything 

g.  Sidewall 

h.  All 

8.-10.    Evaluated  to  the  satisfaction  of  the  instructor 
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UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  need  for  nnetric  mea- 
surement in  motorcycle  and  ATV  work  and  identify  metric  measuring  tools.  The  student 
should  also  be  able  to  measure  selected  v;orkpieces  with  a  caliper,  a  metric  micrometer,  a  tele- 
scoping gauge,  and  a  small  bore  gauge  as  well  as  measure  runout  and  verify  timing  with  a  dial 
indicator.  These  competencies  will  be  evidenced  by  correctly  completing  the  proc'=xiures  out- 
lined in  the  assignment  and  job  sheets  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  metric  measurements  with  their  con-ect  definitions. 

2.  Complete  statements  concerning  metric  measurements. 

3.  Complete  statements  concerning  metric  prefixes. 

4.  Solve  problems  concerning  units  of  metric  measurement. 

5.  Identify  metric  measuring  instruments. 

6.  Solve  problems  concerning  using  a  metric  outside  micrometer. 

7.  Complete  statements  concerning  reading  a  metric  micrometer. 

8.  Solve  problems  concerning  using  a  telescoping  gauge. 

9.  Solve  problems  concerning  using  a  small  bore  gauge. 

10.  Complete  statements  concerning  using  a  dial  bore  gauge. 

11.  Select  true  statements  concerning  using  vernier  or  dial  calipers. 

12.  Complete  statements  concerning  using  a  dial  indicator. 


SPECIFIC  OBJECTIVES 


123 


112 


OBJECTIVE  SHEET 

13.  Read  a  metric  micrometer.  (Assignment  Sheet  #1) 

14.  Demonstrate  the  ability  to: 

a  Measure  selected  workpieces  with  a  vernier  caliper.  (Job  Sheet  #1) 

b.  Measure  selacted  workpieces  with  a  metric  micrometer.  (Job  Sheet  #2) 

c.  Measure  runout  and  verify  timing  with  a  dial  indicator.  (Job  Sheet  #3) 

d.  Measure  a  cylinder  bore  with  a  telescoping  gauge.  (Job  Sheet  #4) 

e.  Measure  selected  workpieces  with  a  small  bore  gauge.  (Job  Sheet  *r5) 
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UNIT  IV 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 
C-     Make  transparencies. 

D.      Discuss  unit  and  specific  objectives. 
E      Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Demonstrate  proper  measuring  techniques. 

H.  Show  v/ear  limit  specifications  from  several  selected  points  in  a  service  manual  and 
talk  with  students  about  the  importance  of  accuracy  in  measuring. 

I.  Impress  upon  students  the  importance  of  selecting  the  proper  measuring  instrument 
for  the  component  being  measured. 

J.      Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy.  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Voca- 
tional Curriculum  Consortium,  1977. 

B.  Product  Catalog,  Cleveland,  OH  44130:  Parts  Associates,  Inc.,  1986. 

C.  AMI  Metric  Industrial  &  Automotive  Catalog.  Troy,  Ml  48084:  American  Machinery 
Importers,  Inc. 
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Terms  and  definitions 

A.  Increments  —  The  quantity  by  which  a  graduated  scale  is  increased  or 
decreased 

B.  TDC  (top  dead  center)  —  The  position  of  a  piston  at  its  highest  point  in  a 
cylinder 

C.  BTDC  (before  top  dead  center)  —  The  position  of  a  piston  at  a  point 
between  halfway  up  and  TDC 

D.  Lateral  runout  —  The  degree  to  which  a  wheel  wobbles  back  and  forth  as  It 
turns 

E  Radial  runout  —  The  degree  to  which  a  wheel  moves  up  and  down  from  a 
center  axle  as  It  turns 

Metric  measurements 

A.  Most  motorcycles  and  ATV's  are  manufactured  using  metric  measure- 
ments. 

B.  Good  technicians  must  be  familiar  with  the  basics  of  metric  measurement 
in  order  to  use  metric  measuring  tools  and  In  order  to  understand  many 
specifications  in  service  manuals. 

C.  The  metric  system  is  based  on  units  of  10,  and  anyone  who  can  count  to  10 
can  use  the  metric  system  with  accuracy 

D.  Basic  units  of  the  metric  system  are: 

1.  Meter  for  length 

2.  Kilogram  for  weight 

3.  Liter  for  volume 

E.  The  metric  system  uses  a  selection  of  prefixes  for  the  convenience  of  multi- 
plying or  dividing  base  units  by  multiples  of  10  so  that  hundreds  and  thou- 
sands can  be  quickly  expressed  by  moving  a  decimal  point. 

Example:       1  mm  =  .03937  inches 
10  mm  =  .3937  inches 
100  mm  =  3.937  inches 
1000  mm  =  39.37  inches 
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HI.     Metric  prefixes 

A.  Metric  prefixes  are  used  to  identify  multiples  or  divisions  of  base  units  in 
increments  of  ten,  one  hundred,  one  thousand,  or  one  miiiion. 

B.  Prefixes  that  muitipiy  base  units  are  (Transparency  1): 

1    Deca  =  10 

2.  Hecto  =  100 

3.  Kiio  =  1,000 

C-     Prefixes  that  divide  base  units  are  (Transparency  1): 
1-     Deci  =  Vioth 

2.  Centi  =  Viooth 

3.  Miiii  =  Vioooth 
IV.     Units  of  metric  measurement 

A.  Millimeters,  abbreviated  mm,  are  used  to  measure  lengths,  cylinder  bores, 
and  to  determine  clearances. 

(NOTE  A  millimeter  is  Vioooth  of  a  meter  and  is  equal  to  .03937  inches.) 

B.  Cubic  centimeters,  abbreviated  cc,  are  used  to  measure  fluids  and  engine 
displacements. 

(NOTE:  A  cubic  centimeter  is  Vioooth  of  a  liter,  and  1  cc  equals  .061  cubic 
inches.) 

C.  Kilograms,  abbreviated  kg,  are  used  to  measure  weight. 
(NOTE  A  kilogram  equals  2.2046  pounds.) 

D.  Kilograms  per  centimeter  squared,  abbreviated  kglcvr^,  are  used  to  mea- 
sure pressures  in  tires  and  radiators. 

(NOTE  One  kg/cm^  equals  14.223  lbs.  per  srquare  inch,  PSI.) 

E  Kilograms  per  meter,  abbreviated  kg-m,  are  used  to  measure  torque,  and 
Newton  meters,  abbreviated  Nm,  are  used  for  smaller  torque  measure- 
ments. 

(NOTE  The  k&-m  and  Nm  measurements  are  equal  to  foot/lbs  and  IncMbs 
In  U.S.  measurement.) 
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F.      Liters,  abbreviated  I  (little  L),  are  used  to  measure  oils  and  other  fluids. 

(NOTE:  A  liter  is  equal  to  1.0567  U.S.  quarts.) 
Metric  measuring  instruments 

A.     The  measuring  Instrument  most  often  used  around  motorcycles  and  ATV's 
Is  the  outside  micrometer.  (Figure  1) 

FIGURE  1 


B.  Two  other  frequently  used  tools  are  the  telescoping  gauge  used  to  measure 
inside  diameters,  and  the  small  hole  gauge  used  to  measure  smaller  diame- 
ters; both  of  these  instruments  must  be  used  in  conjunction  with  an  outside 
micrometer.  (Figure  2) 


FIGURE  2 
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C.     Dial  bore  gauges  must  be  calibrated  with  an  outside  micrometer  and  are 
used  to  check  for  wear  and  taper  in  cylinder  bores.  (Figure  3) 


FIGURE  3 


D.      Dial  calipers  or  vernier  calipers  are  used  for  a  variety  of  measuring  activities 
where  precision  is  not  critical.  (Figure  4) 

FIGURE  4  "i?:. 


E  Dial  indicators  are  used  to  measure  lateral  and  radial  runout  on  shafts, 
brake  rotors,  wheels,  and  piston  position  relative  to  ignition  timing.  (Figure 
5) 

FIGURE  5        -i  IHKS^MHBMHIiHBnHBH 
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R      Thread  and  bolt  measuring  sets  are  used  to  measure  thread  pitch  and  diam- 
eter of  fasteners.  (Figure  6) 


FIGURE  6 


Using  a  metric  outside  micrometer 

A.  Metric  micrometers  are  designed  to  measure  distances  in  increments  of  25 
mm,  and  usually  come  in  sets  of  four. 

Example:  O  mm  to  25  mm,  25  mm  to  50  mm,  50  mm  to  75  mm,  and  75  mm 
to  100  mm 

B.  Always  select  the  micrometer  graduated  for  the  distance  you  anticipate 
you'll  be  measuring. 

C.  Make  sure  the  micrometer  is  accur.  e  by  using  a  standard  micrometer  test 
gauge  to  obtain  a  zero  reference. 

Example:  To  check  a  50  mm  to  75  mm  micrometer,  place  a  50  mm  test 
gauge  between  the  spindle  and  anvil  and  turn  the  thimble  down 
as  far  as  it  will  go;  if  the  thimble  and  sleeve  reading  is  zero,  the 
micrometer  is  accurate. 

D.  Steps  in  measuring  with  an  outside  micrometer  include: 

1.  Place  the  workpiece  to  be  measured  between  the  anvil  and  spindle. 

2.  Turn  the  thimble  until  it  makes  light  contact  with  the  workpiece. 

3.  Move  the  micrometer  back  and  forth  to  obtain  a  slight  drag  at  the 
point  of  the  largest  diameter  on  the  workpiece. 

4.  Read  the  thimble  reading  and  the  sleeve  reading  and  add  the  two, 
and  then  add  that  figure  to  the  base  value  of  the  micrometer. 

Example:  A  reading  of  20  mm  on  a  50  mm  to  75  mm  micrometer 
would  be  the  ^^leeve  and  thimble  reading  of  20  mm  plus 
the  base  value  reading  of  50  mm  for  a  total  of  70  mm. 
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VIL     Reading  a  metric  micrometer  (Transparerioies  2  and  3) 

A.  Sleeve  readings  on  metric  micrometers  are  in  graduations  of  .5  mm  with  the 
top  numbers  in  5  mm  increments. 

B.  Lines  below  the  index  line  on  the  sleeve  indicate  .5  mm  increments. 

C.  Lines  above  the  index  line  on  the  sleeve  indicate  1  mm  increments. 

D.  Numbers  on  the  spindle  are  in  increments  of  .05  mm,  and  each  single  line 
represents  .01  mm. 

Example:  In  the  following  illustration,  the  sleeve  reading  is  10  mm  and  the 
thimble  reading  is  .42  mm,  so  the  two  added  together  give  a 
reading  of  10.42  mm  which  would  be  the  reading  on  a  0  mm  to 
25  mm  micrometer. 


FIGURE  7 


VIIL     Using  a  telescoping  gauge 

A.  Telescoping  gauges  are  most  commonly  used  to  measure  cylinder  bores  or 
other  inside  dimensions. 

B.  Telescoping  gauges  have  no  measuring  graduations  and  must  themselves 
be  measured  with  an  outside  micrometer. 

C.  Steps  in  using  a  telescoping  gauge  include: 

1.  Loosen  the  nut  on  the  end  of  the  handpiece. 

2.  Compress  the  telescoping  ends  until  they  are  small  enough  to  fit  Into 
the  bore  being  measured. 

3.  Tilt  the  gauge  slightly  in-line  with  its  axis,  not  to  one  side. 

4.  Loosen  the  nut  on  the  handpiece  and  allow  the  telescoping  gauge  to 
extend  until  it  touches  both  sides  of  the  bore. 
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5.  Lightly  tighten  the  nut  on  the  handpiece. 

6.  Keep  one  side  of  the  gauge  stationary  and  bring  the  other  side  up  In 
a  slight  arcing  movement  to  allow  the  second  side  to  seek  the  maxi- 
mum diameter  of  the  bore. 

7.  Remove  the  gauge  slov^Iy  with  one  continuous  motion,  but  don't 
stop  In  the  middle  of  the  bore. 

8.  Remove  the  gauge  and  measure  It  carefully  with  an  outside  microme- 
ter, but  do  not  overtighten  the  micrometer  and  force  the  telescoping 
legs  In. 

IX.  Using  a  small  bore  gauge 

A.  As  the  name  Implies,  small  bore  gauges  are  used  to  measure  small  holes  or 
small  bores  such  as  valve  guides, 

B.  Small  bore  gauges  do  not  have  measuring  graduations  and  must  themsel- 
ves be  measured  with  an  outside  micrometer. 

C.  Steps  In  using  a  small  boro  gauge  Include: 

1.  Turn  the  nut  on  the  handpiece  counterclockwise  until  the  gauge  will 
fit  inside  the  bore  to  be  measured. 

2.  Work  the  handpiece  up  and  down  while  turning  the  nut  clockwise  on 
the  handpiece  until  a  slight  drag  develops. 

3.  Remove  the  sma!l  bore  gauge  and  measure  It  carefully  with  an  out- 
side micrometer. 

X.  Using  a  dial  bore  gauge 

A.  Dial  bore  gauges  are  used  to  accurately  measure  cylinder  bores  for  wear 
and  taper. 

B.  A  dial  bore  gauge  has  to  be  calibrated  with  an  outside  micrometer. 

C.  Distance  pieces  and  bushlngo  of  specific  lengths  have  to  be  assembled 
onto  the  gauge  to  obtain  the  highly  accurate  measurements  that  dial  bore 
gauges  are  used  for. 

D.  The  following  procedure  Is  a  handy  one  for  using  a  dial  bore  gauge  to  mea- 
sure out  of  round  and  taper. 

1.  Put  the  dial  bore  into  the  bore  at  the  bottom  or  top. 

2.  Zero  the  dial  and  check  the  bore  In  six  places. 

3.  Each  measurement  made  In  the  bore  will  reference  the  zero  mark  on 
the  dial  and  Indicate  how  far  above  or  below  the  original  measure- 
ment the  rest  of  the  bore  Is. 
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XI.     Using  vernier  or  dial  calipers 

A.  Vernier  or  dial  calipers  are  used  for  measurements  that  do  not  have  to  be 
precise,  r  asurements  such  as  clutch  springs,  clutch  discs,  or  bolt 
lengths. 

B.  Vernier  or  dial  calipers  will  measure  from  0  mm  to  150  mm  which  makes 
them  a  tool  versatile  enough  for  many  uses,  and  they  will  also  measure 
inside,  outside,  and  depth  measurements. 

C.  Steps  in  using  vernier  or  dial  calipers  include: 

1.  Open  the  jaws  of  the  caliper  slightly  wider  than  the  workpiece  to  be 
measured. 

2.  Turn  the  thumb  wheel  to  lightly  close  the  jaws  onto  the  workpiece. 

3.  Lock  the  caliper  with  the  locking  screw. 

4.  Remove  the  caliper  from  the  workpiece. 

5.  With  a  dial  caliper,  add  the  dial  reading  to  the  frame  reading  to  deter- 
mine the  size  of  the  workpiece. 

6.  With  a  vernier  caliper,  add  the  vernier  reading  to  the  frame  reading  for 
con'ect  measurement. 

Xll.     Using  a  dial  Indicator 

A.  Dial  indicators  are  used  almost  exclusively  to  measure  lateral  or  radial  Pin- 
out  on  wheels,  brake  rotors,  crankshafts,  and  fork  tubes. 

B.  Dial  indicators  can  also  be  used  to  determine  the  position  that  a  piston  is  in 
with  relation  to  top  dead  center  for  ignition  timing. 

C.  Steps  in  using  a  dial  indicator  to  check  runout  include: 

1.  Secure  the  dial  indicator  to  a  stationary  base. 

2.  Preload  the  indicator  and  zero  the  dial. 

3.  Turn  the  workpiece  and  observe  the  movement  of  the  dial  to  deter- 
mine the  amount  of  radial  or  lateral  runout. 

D.  Steps  in  using  a  dial  indicator  to  check  piston  position  include: 

1.  Secure  the  dial  indicator  to  a  stationary  baso  with  the  contact  point 
directly  over  and  parallel  with  the  piston. 

2.  Turn  the  crankshaft  and  move  the  piston  to  the  top  of  its  stroke. 
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Align  the  zero  mark  on  the  dial  with  the  dial  needle. 

Turn  the  crankshaft  backwards  from  normal  rotation  and  move  the 
piston  down  to  the  desired  point. 

(NOTE:  The  firing  point  will  usually  be  before  top  dead  center  and  will 
be  in  the  range  of  .8  mm  to  2.5  mm;  ignition  timing  on  some  two- 
stroke  engines  must  be  accomplished  by  using  a  dial  Indicator.) 


134 


Metric  Prefixes 


1  000  000=10®  mega 

1  000  =10^  kilo 

100=10^  hecto 

10=10  deka 


M  one  million 

k  one  thousand 

h  one  hundred 

da  ten 


0.1  =10-^  deci 

0.01  =10-2  QQpti 

0.001  =10"^  milii 

0.000  001=10-®  micro 


d  one  tenth 

c  one  hundredth 

m  one  thousandth 

[JL  one  millionth 
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ThiiTihiB  Rfiddinas 
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■0 
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-45 

■40 
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• 

-35 

-30 



-25 
-20 

-15 
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ASSIGNMENT  SHEET  #1  —  READ  A  METRIC  MICROMETER 


Directions:  Examine  the  following  illustrations  of  metric  micrometers  ^nd  record  the  reading 
as  indicated. 

A.     0  mm  to  25  mm  micrometen 


0  5 

lull 


TTrrr 


—  30 

—  25 


1. 


B.     25  mm  to  50  mm  micrometen 


0  5 

Mil 


Trnr 


—25 


1. 


50  mm  to  75  m.m  micrometer 
0  5" 


Ml 


—30 


—25 


-5 
-0 
-45 


0  ^5 

ill  1 1  " 
45 


0  #5 


iTmE 


-45 


1. 


D.     75  mm  to  100  mm  micrometen 


0  5 

m 


-30 


—25 


0  ^5 
E-45 


1. 


YOUR  NAME   SCORE . 
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ANSWERS  TO  ASSIGNMENT  SHEET 


A. 

1. 

5.78  mm 

2. 

5.00  mm 

B. 

1. 

30.78  mm 

2. 

30.00  mm 

C. 

1. 

55.78  mm 

2. 

55.00  mm 

D. 

1. 

80.78  mm 

2. 

80.00  mm 
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JOB  SHEET  #1  —  MEASURE  SELECTED  WORKPiECES  WITH  A 

VERNIER  CALIPER 

Tools  and  materials 

1.  Vernier  caliper 

2.  Assortment  of  drill  bits  numt)ered  for  reference 

3.  Assortment  of  clutch  springs  and  discs  numbered  for  reference 

4.  Assortment  of  round  stock  numbered  for  reference 

5.  Assortment  of  sockets  numbered  for  reference 

6.  Clean  shop  towel 

7.  Pencil 

a    Safety  glasses 
Procedure 

1.    Put  on  safety  glasses, 

Z    Clean  the  appropriate  faces  of  the  caliper  as  you  make  the  following  different 
measurements  for  outside  diameter,  inside  diameter,  and  depth. 

3.  Zero  the  caliper. 

4.  Open  the  caliper  for  making  an  outside  measurement  on  the  workpiece  you  have 
selected. 

5.  Close  the  Jaws  of  the  caliper  lightly  against  the  workpiece  and  tighten  the  lock- 
ing screw.  (Figure  1) 


FIGURE  1 
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6.  Remove  the  caliper  carefully* 

7.  Read  the  caliper  and  record  the  measurement  on  the  Caliper  Measurement  Log 
that  accompanies  this  Job  sheet 

8.  Repeat  the  procedure  for  other  workpieces  to  be  measured  for  outside  diameter 
and  record  your  measurements  In  the  appropriate  place  on  the  log  that  accompa- 
nies this  Job  sheet. 

9*  Close  the  Inside  jaws  of  the  caliper  for  making  Inside  diameter  measurements  on 
the  first  woi1<p[ece  you  have  selected. 

10.    Open  the  Jaws  of  the  caliper  lightly  against  the  workpiece  and  tighten  the  locking 
screw.  (Figure  2) 


FIGURE  2 


11.  Remove  the  caliper  carefully. 

12.  Read  the  caliper  and  record  the  measurement  on  the  Caliper  Measurement  Log 
that  accompanies  this  job  sheet. 

13.  Repeat  the  procedure  for  other  workpieces  to  be  measured  for  inside  diameter, 
and  record  your  measurements  In  the  appropriate  place  on  the  log. 

14.  Prepare  the  caliper  for  making  a  depth  measurement  on  the  workpiece  you  have 
selected. 
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16.  Place  the  depth  gauge  into  or  beside  the  workpiece,  and  then  grasp  the  body  of 
the  caliper  and  push  it  down  until  it  contacts  the  surface  of  the  workpiece.  (Fig- 
ure 4) 


17.  Tighten  the  locking  screw  and  carefully  remove  the  depth  gauge. 

18.  Read  the  caliper  and  record  the  measurement  on  the  Caliper  Measurement  Log 
that  accompanies  this  job  sheet 

19.  Repeat  the  procedure  for  other  workpieces  to  be  measured  for  depth,  and  record 
your  measurement  In  the  appropriate  places  on  the  log. 

Q    Hand  your  log  in  to  your  Instructor  for  evaluation. 

17.    Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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Caliper  Msasursment  Log 


A.  1. 
2. 
3. 
4. 

B.  1. 
2. 
3. 
4. 

C.  1. 
2. 
3. 
4. 


YOUR  NAME   DATE . 
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JOB  SHEET  #2  ~  MEASURE  SELECTED  WORKPIECES  WITH  A 

METRIC  MICROMETER 


A.  Tcx)ls  and  materials 

1.    Sst  of  metric  micrometers,  0  mm  to  25  mm,  25  mm  to  50  mm,  50  mm  to  75  mm, 
and  75  mm  to  100  mm 

Z    Assortment  of  workpieces  such  as  pistons,  piston  pins,  shafts,  or  an  assortment 
of  drill  bits  numbered  for  reference 

3.  Pencil 

4.  Clean  shop  towel 

5.  Safety  glasses 

B.  Procedure 

1.  Put  on  safety  glasses. 

2,  Select  the  proper  size  micrometer  for  the  workpiece  you  Intend  to  measure. 


3.    Clean  the  spindle  and  anvil  of  the  micrometer  with  a  clean  shop  towel.  (Figure  1) 
FIGURE  1  aHHHHB^KS^mr^^^SBM 


4. 


Zero  the  micrometer. 
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5.    Hold  the  micrometer  in  one  hand  and  the  workpiece  in  your  other  hand  when 
measuring  small  objects  such  as  pistons  or  piston  pins.  (Figure  2) 


FIGURE  2 


6.    Hold  the  micrometer  with  t)oth  hands  when  measuring  heavier  objects  such  as 
crankshafts.  (Figure  3) 
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8.  Place  the  micrometer  directly  over  the  center  of  the  workplece  to  be  measured. 

9.  flirn  the  thimble  until  the  anvil  and  spindle  contact  the  workplece. 

10.    Hold  the  anvil  steady  and  w^ork  the  spindle  back  and  forth  lightly  to  find  the  true 
diameter  of  the  workplece.  (Figure  ^ 

FIGURE  5 


11.  Use  the  ratchet  stop  or  trust  to  your  sense  of  feel  to  obtain  an  exact  measure- 
ment. 

12.  Record  your  first  finding  <n  the  appropriate  place  on  the  measurement  log  that 
accompanies  this  Job  sheet. 

13.  Repeat  the  procedure  on  all  remaining  workpleces. 
D    Hand  your  log  In  to  year  instructor  for  evaluation. 

14.  Clean  up  ar^a  and  return  tools  and  materials  to  proper  storage. 
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Outside  Micrometer  Measurement  Log 


A.     0  mm  to  25  mm  outside  micrometer 

1.  

2.   

3.  

4.  


B.     25  mm  to  50  mm  outside  micrometer 

1.   

2.   

3.  

4.   


50  mm  to  75  mm  outside  micrometer 

1.   

2.   

3.   

4.   


75  mm  to  100  mm  outside  micrometer 

1.   

2.  

3.   

4.   


YOUR  NAME   DATE . 
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JOB  SHEET  #3  -  MEASURE  RUNOUT  AND  VERIFY  TIMING 
WITH  A  DIAL  INDICATOR 

Tools  and  materials 


1. 

Dial  Indicator,  finger  type 

2. 

Dial  Indicator,  plunger  type 

3. 

Motorcycle  wheel 

4. 

V-blocks 

5. 

Fork  tubes 

6. 

Crankshaft 

7. 

Wheel  tfvrelng  stand 

8. 

Motorcycle  as  selected  by  Instructor  (with  2-stroke  engine) 

9. 

Clean  shop  towp'i 

10. 

Pencil 

11. 

Motorcycle  timing  gauge  set 

12. 

Safety  glasses 

Routine  #1  —  Using  a  dial  indicator  to  verify  timing 

1. 

Put  on  safety  glasses. 

2. 

Secure  the  motorcycle  In  an  upright  position. 

3. 

Remove  the  flywheel  cover. 

4. 

Remove  the  cylinder  head,  if  required. 

(NOTE:  if  you're  working  with  an  engine  that  has  a  spark  plug  that  goes  straight 
Into  the  cylinder  head,  you  can  accomplish  this  routine  by  removing  the  spark 
plug  and  Installing  the  timing  gauge  adapter.) 

5.    TUrn  the  flywheel  to  position  the  piston  near  TDC  (top  dead  center). 
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Mount  the  dial  indicator  in  a  stationary  position  so  that  the  plunger  extends 
down  into  the  cylinder  and  contacts  the  top  of  the  piston.  (Figure  1) 

FIGURE  1 


7.  Preload  the  dial  indicator  so  that  it  will  measure  more  distance  than  you  antici- 
pate you'll  be  measuring. 

8.  Walch  the  dial  on  the  dial  indicator  as  you  turn  the  flywheel  back  and  forth. 

9.  Turn  the  face  of  the  dial  indicator  so  that  the  needle  on  the  dial  aligns  with  the 
zero  on  the  scale  when  the  piston  is  at  TDC. 

10.  Turn  the  flywheel  so  that  the  engine  turns  backwards  slightly  past  the  point  of 
Ignition  timing,  and  then  turn  the  engine  back  to  the  ignition  timing  point. 

(NOTE:  If  the  engine  times  at  1.8  mm  BTDC,  first  turn  It  to  2.0  mm  BTDC,  then 
back  to  1.8  mm  BTDC.) 

11.  Check  to  make  sure  the  points  open  when  the  engine  is  at  the  proper  ignition  tim- 
ing point,  or  that  the  F  mark  aligns  with  the  index  mark  on  the  engine. 

(NOTE:  Adjusting  timing  may  require  turning  the  backing  plate  slightly  or  adjust- 
ing the  point  gap.) 

□    Have  your  Instructor  check  your  work. 

Routine  #2  —  Usinig  a  dial  indicator  to  check  lateral  runout  on  a  motorcycle  wheel 

1.  Leave  your  safety  glasses  on. 

2.  Position  the  motorcycle  wheel  In  a  trueing  stand. 
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JOB  SHEET  #3 

3.    Mount  the  dial  indicator  on  the  arm  of  the  trueing  stand.  (Figure  2) 
FIGURE  2 


4.  Preload  the  dial  indicator. 

5.  Turn  the  wheel  to  make  sure  there  is  enough  preload  to  measure  wheel  runout. 

6.  Zero  the  dial  Indicator  at  either  the  high  or  low  runout  point  and  continue  check- 
ing for  lateral  runout. 

(NOTB  Brake  rotor  runout  can  be  checked  with  this  same  procedure  except  that 
the  dial  indicator  should  be  fastened  to  the  fork  leg  or  the  motorcycle  frame.) 

n    Have  your  Instructor  check  your  work. 

Routine  #3  —  Using  a  dial  indicator  to  check  radial  runout  on  a  front  fork  tube 
1.    Leave  your  safety  glasses  on. 

Z    Lay  the  fork  tube  down  so  that  each  end  Is  supported  by  a  V-block. 
3.    Mount  the  dial  Indicator  securely  to  a  base. 
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JOB  SHEET  #3 

4.    Position  the  dial  Indicator  so  that  it  contacts  the  approximate  center  point  of  the 
fork  tube.  (Figure  3) 


FIGURE  3 


5.  Preload  the  dial  Indicator  so  that  it  will  measure  more  than  the  anticipated  dis- 
tance. 

6.  Turn  the  fork  tube  in  the  V-blocks  to  the  maximum  high  point,  and  zero  the  dial  at 
that  point. 

7.  Turn  the  fork  tube  to  determine  the  amount  of  radial  runout  in  the  fork  tube. 

8.  Move  the  dial  indicator  to  different  points  on  the  fork  tube  to  find  the  exact  point 
where  the  fork  tube  is  bent.  (Figure  4) 


FIGURE  4 


□    Have  your  Instructor  check  your  work. 
9.    Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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METRIC  MEASUREMENTS 
UNIT  IV 


JOB  SHEET  #4  —  MEASURE  A  CYLINDER  BORE  WITH  A 
TELESCOPING  GAUGE 

Tools  and  materials 

1.  Cylinder  as  selected  by  instructor 

2.  Telescoping  gauge 

3.  Outside  micrometer  set 

4.  Clean  shop  towel 

5.  Pencil 

6.  Safety  glasses 
Procedure 

1.  Put  on  safety  glasses. 

2.  Wipe  the  cylinder  bore  clean  with  a  shop  towel. 

3.  Wipe  both  ends  of  the  telescoping  gauge  clean  with  a  shop  towel. 

4.  Loosen  the  nut  on  the  end  of  the  handpiece  of  the  gauge. 

5.  Compress  the  telescoping  ends  until  they're  small  enough  to  fit  Into  the  cylinder 
bore. 

6.  Tighten  the  nut  lightly  to  keep  the  ends  from  springing  out. 

7.  Tilt  the  gauge  slightly  in*line  with  its  axis,  not  to  one  side.  (Figure  1) 


FIGURE  1 
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JOB  SHEET  #4 


8.    Loosen  the  nut  on  the  handpiece  and  allow  ihe  ends  of  the  gauge  to  extend  out 
until  they  touch  the  sides  of  the  cylinder  (Rgura  2i 


FIGURE  2 


9.    Tighten  the  nut  on  the  handpiece  lightly. 

10.  Keep  one  side  of  the  gauge  stationary  and  bring  the  other  side  up  In  an  arcing 
movement  to  allow  the  second  side  to  seek  the  maximum  diameter  of  the  bore. 
(Rgure  3) 

(NOTE  The  objective  here  Is  to  brl  g  the  gauge  out  In  one  continuous  motion 
because  stopping  at  any  point  wou  i  not  give  the  maximum  diameten) 


RGURE  3 
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12.    Measure  the  first  cylinder  in  three  places,  top,  middle,  and  bottom.  In  line  with 
the  crankshaft  (Figure  5) 


13.    Measure  the  first  cylinder  in  three  places,  top,  middle,  and  tx)ttom,  at  90**  to  the 
crankshaft.  (Figure  6) 
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JOB  SHEET  #4 


14.  Record  all  of  your  measurements  in  the  Cylinder  Bore  Measurement  Log  that 
accompanies  this  )0b  sheet 

15.  Repeat  the  procedure  for  other  cylinders- 
n    Have  your  Instructor  check  your  work. 

16.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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1.    Cylinder  #1: 


2.    Cylinder  #2: 


3.    Cylinder  #3: 


4.    Cylinder  #4: 


JOB  SHEET  #4 

Cyiiitder  Bore  Measurement  Log 


at90^  ' 

iiviine 

Top 

Middle 

Bottom 

at90*» 

in-line 

Top 

Middle 

Bottom 

at90«» 

in-line 

Top 

Middle 

Bottom 

at  80^ 

In-line 

Top 

Middle 

Bottom 

YOUR  NAME 


DATE 
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METRiC  MEASUREMENTS 
UNIT  IV 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  —  MEASURE  SELECTED  WORKPIECES  WITH 

A  VERNIER  CALIPER 


Studenfs  name   Date . 


Evaluator's  name   Attempt  no. . 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  psrformancs  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1 .  Wore  safety  glasses. 

1. 

□ 

□ 

2.   Cleaned  the  caliper. 

2. 

□ 

□ 

3.  Zeroed  the  caliper. 

3. 

□ 

□ 

4.   Measured  properly. 

4. 

□ 

□ 

5.   Read  caliper  properly. 

5. 

□ 

□ 

6.   Recorded  reading  on  log. 

6. 

□ 

□ 

7.   Measured  depth  properly. 

7. 

□ 

□ 

^VALUATOR'S  COMMENTS: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

property 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

properly 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

improperly 
selected 
and/or  used 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperly 

observed 

1 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skiiis 

1  —  Unskliied 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


158 

ERIC 


METRIC  MEASUREMENTS 
UNIT  IV 


PRACTICAL  TEST  #2 
JOB  SHEET  #2  —  MEASURE  SELECTED  WORKPiECES  WITH 
A  METRIC  MICROMETER 


Student's  name   Date  

Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  **Yes"  for  you  to  receive  an  overall  performance  evaluation. 

PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Seiocted  proper  microiTiOtP:. 

2. 

□ 

□ 

3. 

Cleaned  spindle  and  anvil. 

3. 

□ 

□ 

4. 

Zeroed  the  micrometer. 

4. 

□ 

□ 

5. 

Measured  small  objects  properly. 

5. 

□ 

□ 

6. 

Measured  large  objects  properly 

6. 

□ 

□ 

7. 

Recorded  measurements  on  log. 

7. 

□ 

□ 

8. 

Used  0  mm  to  25  mm  micrometer  properly 

8. 

□ 

□ 

9. 

Used  25  mm  to  50  mm  micrometer  properly. 

9. 

□ 

□ 

10. 

Used  50  mm  to  75  mm  micrometer  properly 

10. 

□ 

□ 

11. 

Used  75  mm  to  100  mm  micrometer  properly 

11. 

□ 

□ 

EVALUATOR'S  COMMENTS: 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  martery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  ;s  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskliled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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METRIC  MEASUREMENTS 
UNIT  IV 


PRACTICAL  TEST  #3 
JOB  SHEET  #3  -  MEASURE  RUNOUT  AND  VERIFY  TIMING 
WITH  A  DIAL  INDICATOR 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


le  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Secured  vehicle  safely. 

2. 

□ 

□ 

3. 

Removed  flywheel  cover  and  cylinder  head. 

3. 

□ 

□ 

4. 

Set  flywheel  so  piston  was  near  TDC. 

4. 

□ 

□ 

5. 

Positioned  dial  indicator  properly  into  cylinder. 

5. 

□ 

□ 

6. 

Preloaded  the  dial  indicator  properly 

6. 

□ 

□ 

7. 

Checked  to  mal<e  sure  points  opened  at  proper  time. 

7. 

□ 

□ 

8. 

Positioned  wheel  in  trueing  stand. 

8. 

□ 

□ 

9. 

Mounted  dial  indicator  properly. 

9. 

□ 

□ 

10. 

Preloaded  dial  indicator  properly 

10. 

□ 

□ 

11. 

Properly  measured  lateral  wheel  runout. 

11. 

□ 

□ 

12. 

Prepared  forl<  tube. 

12. 

□ 

□ 

13. 

Positioned  dial  indicator  properly 

13. 

□ 

□ 

14. 

Preloaded  dial  indicator. 

14. 

□ 

□ 

15. 

Zeroed  indicator  a  maximum  fork  high  point. 

15. 

□ 

□ 

16. 

Properly  determined  radio  runout  of  fork  tube. 

16. 

□ 

□ 

17. 

Identified  point  where  fork  tube  was  bent. 

17. 

□ 

□ 

EVALUATOR'S  COMMENTS: 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properiy 

selected  and 

properly 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Materials 

Properiy 

selected  and 

properly 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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METRIC  MEASUREMENTvS 
UNIT  IV 


JOB  SHEET  #4 


PRACTICAL  TEST  #4 
-  MEASURE  A  CYLINDER  BORE  WITH  A 
TELESCOPING  GAUGE 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  tasl<,  asl<  your  instructor  to 
observe  the  procedure  and  compiete  this  form.  Aii  items  iisted  under  "Process  Evaiua- 
tion"  must  receive  a  "Yes"  for  you  to  receive  an  overaii  performance  evaiuation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Piace  a  checl<  marl<  in  the  "Yes"  or  "No"  bianl<s  to  designate  whether  or 
not  the  student  has  satisfactoriiy  achieved  each  step  in  this  procedure,  if  the  student  is 
unabie  to  achieve  this  competency,  have  the  student  review  the  materiais  and  try  again.) 


le  student: 

YES 

NO 

1. 

Wore  safety  giasses. 

1. 

□ 

□ 

2. 

Cieaned  the  cyiinder  bore. 

2. 

□ 

□ 

3. 

Cieaned  the  teiescoping  gauge. 

3. 

□ 

□ 

4. 

Compressed  the  gauge  ends  properiy 

4. 

□ 

□ 

5. 

Tightened  nut  io  keep  ends  from  springing  out. 

5. 

□ 

□ 

6. 

Tiited  gauge  siightiy  in-iine  with  axis. 

6. 

□ 

□ 

7. 

Measured  cyiinder  properiy 

7. 

□ 

□ 

8. 

Removed  gauge  with  proper  continuous  arcing  motion. 

8. 

□ 

□ 

9. 

Measured  gauge  properiy  with  outside  micrometer. 

9. 

□ 

□ 

10. 

Measured  cyiinder  in-iine  with  cranl<shaft  in  three  piaces. 

10. 

□ 

□ 

11. 

Measured  cyiinder  90°  to  cranl<shaft  in  three  piaces. 

11. 

□ 

□ 

12. 

Recorded  aii  measurements  on  iog. 

12. 

□ 

□ 

EVALUATOR'S  COMMENTS: 


JOB  SHEET  #4  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circiing  the  appropriate  num- 
bers.  Each  item  must  be  rated  at  least  a  "3"  for  mastery  xo  be  demonstrated.  (St  j  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  end  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properiy 

selected  and 

properiy 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Impropi..  ly 
selected 
and/or  used 
1 

Materials 

Properiy 

selected  and 

properly 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected  ' 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

.followed 

3 

Poorly 
followed  . 
2  

Improperly 
.  followed 
1 

Safety 

Carefully 
oLserved 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS! 

PERFORMANCE  EVALUATIOhl  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTFi:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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METRIC  MEASUREMENTS 
UNIT  IV 


NAME. 


TEST 

Match  the  terms  on  the  right  with  their  correct  definitions. 

 ^a.      The  quantity  by  which  a  graduated  scale  is 

increased  or  decreased 


The  position  of  a  piston  at  its  highest  point 
In  a  cylinder 


1.  Lateral  runout 

2.  BTDC 

3.  Increments 

4.  Radial  runout 

5.  TDC 


..c.      The  position  of  a  piston  at  a  point  between 
halfv/ay  up  and  TDC 

..d.      The  degree  to  which  a  wheel  wobbles  back 
and  forth  as  it  turns 

_e.      The  degree  to  which  a  wheel  moves  up  and 
down  from  a  center  axle  as  It  turns 


Complete  statements  concerning  metric  measurements  by  inserting  the  word(s)  or 
numb6r(s)  that  best  completes  each  statement. 


measure- 


Most  motorcycles  and  ATV's  are  manufactured  using , 
ments. 


b.  Good  technicians  must  be  familiar  with  the  basics  of  metric  measurement  In 
order  to  use  metric  measuring  tools  and  in  order  to  understand  many 
 in  service  manuals. 

c.  The  metric  system  is  based  on  units  of  ,  and  anyone  who  can 

count  to  can  use  the  metric  system  with  accuracy. 

d.  Basic  units  of  the  metric  system  are: 

1)   for  length 

2)   for  weight 

3)   for  volume 

e.  The  metric  system  uses  a  selection  of  prefixes  for  the  convenience  of  multiplying 
or  dividing  base  units  by  rnuitiples  of  so  that  hundreds  and  thou- 
sands can  be  quickly  expressed  by  moving  a  point. 
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Complete  statements  concerning  metric  prefixes  by  inserting  the  word(s)  or  number(s) 
that  best  completes  each  statement. 

a.      Metric  prefixes  are  used  to  identify  multiples  or  divisions  of  base  units  in  incre- 


n^ents  of  ,  one  ,  one  ,  or  one 

b.      Prefixes  that  multiply  base  units  are: 

1)   =  10 

2)   =  100 

3)   =  1,000 

0.      Prefixes  that  divide  base  units  are: 

1)   =  i/ioth 

2)   =  Viooth 

3)   =  Vioooth 


Solve  problems  concerning  units  of  metric  measurement  by  ansv/ering  the  following 
questions  correctly 

a     When  measuring  the  length  of  a  cylinder  bore,  what  unit  of  metric  measurement 
would  you  use? 

Answer  

b.     When  measurfng  torque  on  a  fastener,  what  unit  of  metric  measurement  would 
you  use? 

Answer  


c.      When  measuring  a  quantity  of  oil,  what  unit  of  metric  measurement  would  you 
use? 

Answer  ^  
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Identify  metric  measuring  instruments  by  inserting  tlie  conrect  instrument  name 
beneath  the  appropriate  photograph. 


d. 


6.    Solve  the  following  problems  concerning  using  a  metric  outside  micrometer. 

a  You  are  getting  ready  to  measure  with  an  outside  microcometer,  and  you  need  to 
know  whether  or  not  it  is  accurate;  how  would  you  check  the  micrometer  for 
accuracy? 


Answer , 


b.     You  have  just  finished  measuring  a  piston  pin  with  an  outside  micrometer;  how 
do  you  arrive  at  a  reading? 


Answer . 
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Complete  statements  conceming  reading  a  metric  micrometer  by  inserting  the  num* 
ber(sj  that  best  completes  each  statement. 

a.  Sleeve  readings  on  metric  micrometers  are  in  graduations  of  .5  mm  with  the  top 
numbers  in  mm  increments. 

b.  Lines  below  the  index  line  on  the  sleeve  indicate  mm  incre- 
ments. 

c.  Mnes  above  the  index  line  on  the  sleeve  indicate  mm  incre- 
ments. 

d.  Numbers  on  the  spindle  are  in  increments  of  .05  mm,  and  each  single  line  repre- 
sents  mm. 

Solve  the  following  problems  concerning  using  a  telescoping  gauge. 

a     You  have  just  completed  a  cylinder  measurement  with  a  telescoping  gauge;  how 
do  you  get  your  final  reading? 

Answer  


You  have  just  completed  a  bore  measurement  with  a  telescoping  gauge  and  want 
to  remove  the  gauge;  how  should  the  gauge  be  removed? 

Answer  


Solve  the  following  problems  concerning  using  a  small  bore  gauge. 

a.     You  have  just  finished  measuring  a  rod  end  with  a  small  bore  gauge;  how  do  you 
get  your  final  reading? 

Answer  


b.  You  have  turned  the  small  bore  gauge  nut  counterclockwise  to  fit  it  into  the  bear- 
ing you  are  measuring,  and  you  turn  the  nut  clockwise  v;hen  you  start  to  make 
your  measurement,  but  v/hat  other  activity  is  required  to  make  an  accurate  mea- 
surement? 

Answer  — 
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10.    Complete  statements  concerning  using  a  dial  bore  gauge  by  inserting  the  word(s)  that 
best  completes  each  statement 

a      Dial  bore  gauges  are  used  to  accurately  measure  cylinder  bores  for 
 and  • 

b.  A  dial  bore  gauge  has  to  be  with  an  outside  micrometer. 

c.   and  of  specific  lengths  have  to  be  assembled 

onto  the  gauge  to  obtain  the  highly  accurate  measurements  that  dial  bore 
gauges  a(«^  used  for. 

d.  The  following  procedure  is  a  handy  one  for  using  a  dial  bore  gauge  to  measure 
out  of  round  and  tapen 

1)  Put  the  dial  bore  into  the  bore  at  the  or  . 

2)   the  dial  and  check  the  bore  in  six  places. 

3)  Each  measurement  made  in  the  bore  will  reference  the  

mark  on  the  dial  and  indicate  how  far  above  or  below  the  original  mea- 
surement the  rest  of  the  bore  is. 


11.    Select  true  statements  concerning  using  vernier  or  dial  calipers  by  placing  an  "X"  in 
front  of  the  true  statements. 


(NOTE  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 a.      Vernier  or  dial  calipers  are  used  for  measurements  that  have  to  be  precise, 

measurements  such  as  clutch  springs,  clutch  discs,  or  bolt  lengths. 

 b.      Vernier  or  dial  calipers  will  measure  from  0  mm  to  150  mm  which  makes 

them  a  tool  versatile  enough  for  many  uses,  and  they  will  also  measure 
inside,  outside,  and  depth  measurements. 

 c.      Steps  in  using  vernier  or  dial  calipers  include: 

1)  Open  the  jaws  of  the  caliper  slightly  smaller  than  the  workpiece  to  be 
measured. 

2)  Turn  the  thumb  wheel  to  lightly  close  the  jaws  onto  the  workpiece. 

3)  Lock  the  caliper  with  the  locking  screw. 

4)  Remove  the  caliper  from  the  v/orkpiece. 

5)  With  a  vernier  caliper,  add  the  dial  residing  to  the  frame  reading  to  deter- 
mine the  size  of  the  workpiece. 

6)  With  a  vernier  caliper,  add  the  vernier  reading  to  the  frame  reading  for 
conrect  measurement. 
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12*    Complete  statements  concerning  using  a  dial  indicator  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  Dial  indicators  are  used  almost  exclusively  to  measure  or 

 runout  on  wheels,  brake  rotors,  crankshafts,  and  fork  tubes 

b.  Dial  indicators  can  also  be  used  to  determine  the  position  that  a  

is  in  with  relation  to  top  dead  center  for  ignition  timing. 

c.  Steps  in  using  a  dial  indicator  to  check  runout  include: 

1)  Secure  the  dial  indicator  to  a  base. 

2)  Preload  the  and  zero  the  dial. 

3}    Turn  the  workpiece  and  observe  the  movement  of  the  dial  to  determine 
the  amount  of  or  runout. 

d.  Steps  in  using  a  dial  indicator  tv  check  piston  position  include: 

1)    Secure  the  dial  india^itor  to  a  stationary  base  with  the 


dir^otly  over  and  parallel  with  the  piston. 


2)  Turn  the  and  move  the  piston  to  the  lop  of  its  stroke. 

3)  Align  the  zero  mark  on  the  dial  with  the  


4)    Turn  the  backwards  from  normal  rotation  and  move  the 

piston  down  to  the  desired  point. 

(NOTE;  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instoictor  when  they  should  be  completed.) 

13.  Read  a  metric  micrometer.  (Assignment  Sheet  #1) 

14.  Demonstrate  the  ability  tc: 

a.  Measure  selected  workpieces  with  a  dial  caiipei:  (Job  Sheet  #1) 

b.  Measure  selected  workpieces  with  a  metric  micrometer.  (Job  Sheet  #2) 

c.  Measure  runout  and  verify  timing  v/ith  a  dial  indicator.  (Job  Sheet  #3) 

d.  Measure  a  cylinder  bore  with  a  telescoping  gauge.  (Job  Sheet  #4) 

6.     Measure  selected  workpieces  with  a  small  bore  gauge.  (Job  Sheet  #5) 
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METRIC  MEASUREMENTS 
UNIT  !V 

ANSWERS  TO  TEST 


1.  a.  3 

b.  5 

c.  2 

d.  1 

e.  4 

2.  a.  Metric 

b.  Specifications 

c.  10, 10 

d.  1)  Meter 

2)  Kilogram 

3)  Liter 

e.  10,  decimal 

3.  a      Ten,  hundred,  thousand,  million 

b.  1)  Deca 

2)  Hecto 

3)  Kilo 

c.  1)  Deci 

2)  Centi 

3)  Milli 

4.  a      Meter  or  millimeters 

b.  Kilograms  per  meter 

c.  Liter  or  milliliter 

5.  a      Outside  micrometer 

b.  Telescoping  gauge 

c.  Thread  and  bolt  measuring  set 

d.  Dial  bore  gauge 

6.  a      By  using  a  standard  micrometer  test  gauge 

b.      Add  the  thimble  and  sleeve  readings,  and  then  add  the  base  value  of  the  microm- 
eter 

7.  a  5 

b.  J5 

c.  1 

d.  .01 

8.  a  Measure  the  gauge  with  an  outside  micrometer 

b.  Slowly  with  a  continuous  motio.i,  and  withou*  stopping  in  the  middle  of  the  bore 

9.  a      Measure  the  gauge  with  an  outside  micrometer 

b.     WorI<  the  handpiece  up  and  down  until  a  slight  drag  develops 
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ANSWERS  TO  TEST 


10.  a.     Wear,  taper 

b.  Calibrated 

c.  Distance  pieces,  bushings 

d.  1)    Bottom,  top 

2)  Zero 

3)  Zero 

11.  b 

12.  a.      Lateral,  radial 

b.  Piston 

c.  1)  Stationary 

2)  Indicator 

3)  Radial,  lateral 

d.  1)    Contact  point 

2)  Crankshaft 

3)  Dial  needle 

4)  Crankshaft 


13.  Evaluated  to  the  satisfaction  of  the  instructor 

14.  Performance  skills  evaluated  with  practical  tests 
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FASTENERS 

UNIT  V 


UNIT  OBJECTiVE 


After  completion  of  this  unit,  the  student  should  be  able  to  r.t-^^sure  m«*:ic  fasteners  and  iden- 
tify nuts,  bolts,  washers,  snap-rings,  and  special  fasteners.  The  student  should  also  be  able  to 
sketch  a  tightening  sequence  for  a  selected  component  and  repair  damaged  threads  with  a 
thread  repair  kit  and  remove  a  broken  bolt  with  a  screw  extractor  set.  These  competencies  will 
be  evidenced  by  correctly  completing  the  procedures  outlined  in  the  assignment  and  job 
sheets  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  will  be  able  to: 

1.  Match  terms  related  to  fasteners  with  their  correct  definitions. 

2.  Complete  statements  concerning  metric  bolts  and  nuts. 

3.  Solve  a  problem  concerning  measuring  metric  bolts  and  threads. 

4.  Complete  a  list  of  qualities  of  satisfactory  fasteners. 

5.  Identify  typical  fasteners. 

6.  Identify  typical  bolt  head  styles. 

7.  Identify  typical  nuts. 

8.  Identify  special  purpose  nu's  with  locking  or  self-locking  features. 

9.  Identify  types  of  washers. 

10.  Identify  devices  for  locking  nuts  or  bolts. 

11.  Identify  types  of  screw  head  designs. 

12.  Identify  types  of  snap  rings. 

13.  Complete  statements  concerning  special  fasteners. 

14.  Complete  a  list  cf  methods  used  to  remove  a  seized  nut. 


SPECIFIC  OBJECTIVES 
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15.  Solve  problems  concerning  repairing  threads. 

16.  Complete  statements  concerning  adhesives  and  sealers. 

17.  Solve  problems  concerning  loosening  and  tightening  fasteners. 

18.  Draw  the  tightening  sequence  and  list  torque  values  for  a  selected  component 
from  a  service  manual.  (Assignment  Sheet  #1) 

19.  Demonstrate  the  ability  to: 

a.  Repair  damaged  threads  using  a  thread  repair  kit.  (Job  Sheet  #1) 

b.  Remove  a  broken  bolt  using  a  screw  extractor  set.  (Job  Sheet  #2) 
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FASTENERS 
UNIT  V 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Dicuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Demonstrate  other  techniques  fof  removing  broken  fasteners. 

H.  Review  oxyacetylene  torch  use  and  safety  in  case  students  need  to  use  a  torch  for  Job 
Sheet  #2. 

I.  Impress  upon  students  that  too  much  heat  on  an  aluminum  component  will  melt  the 
aluminum. 

J.      Stress  the  importance  of  drilling  a  straiglit  center  hole  when  removing  a  broken  bolt. 

K.      Demonstrate  how  threading  is  accomplished  with  tap  and  die  sets. 

L      Demonstrate  how  to  set  a  torque  wrench  and  use  it  to  torque  different  types  of  fasten- 
ers to  specified  torque  values. 

M.     Demonstrate  torquing  sequences  on  a  variety  of  engines  and  components. 

N.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Product  Catalog.  Cleveland,  OH  44130:  Parts  Associates,  Inc.,  1986. 

B.  AMI  Metric  Industrial  &  Automotive  Catalog.  Troy,  Ml  48084:  American  Machinery 
Importers,  Inc. 
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INFORMATION  SHEET 
Terms  and  definitions 

A.  Bolt  —  A  metal  rod  with  threads  on  one  end  and  a  head  on  the  other 

B.  Nut  —  A  smaii  metai  biock  with  a  threaded  hole  In  the  center  for  screwing 
onto  a  bolt 

C.  Screw  —  A  cylindrical  piece  of  metal  threaded  so  it  penetrates  a  material 
as  it  Is  rotated 

D.  Fastener  —  A  device  used  to  secure  or  hold  things  together 

E.  Stud  —  A  steel  rod  with  threads  on  both  ends  so  that  one  end  can  be  per- 
manently fixed  and  a  nut  can  be  screwed  on  the  other  end 

F.  Tap  —  A  tool  for  cutting  internal  threads 

G.  Die  —  A  tool  for  cutting  external  threads 

H.  Banjo  fitting  ~  A  fitting  that  permits  variable  positioning  of  a  fluid  line  and 
permits  fluid  flow  through  a  partially  hollow  bolt 

I.  Thread  pitch  —  The  number  of  threads  per  mm  on  a  bolt,  nut,  or  screw 
J.      Tensile  strength  —  The  capacity  of  a  piece  of  me'al  to  resist  pulling  apart 
Metric  boiio  and  nuts  (Figure  1) 

A.  Metric  bolts  are  marked  by  numbers  which  indicate  grade  and  tensile 
strength. 

B.  The  higher  the  number  the  stronger  the  bolt. 

C.  The  most  common  replacement  bolt  for  motorcycles  and  ATV's  is  grade  8.8 
which  Is  strong  enough  for  almost  all  bolt  requirements  except  special 
applications. 

D.  Special  metric  bolts  do  not  have  grade  markings,  but  they  do  have  part 
numbers. 

FIGURE  1 
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E.  Metric  bolts  and  nuts  should  always  be  torqued  according  to  their  diameter, 
pitch,  and  grade  or  to  specifications  outlined  in  service  manuals. 

R  The  following  chart  is  an  example  of  torque  values  for  grade  8.8, 10.9,  and 
12.9  bolts  and  nuts,  and  can  be  used  if  no  torque  value  information  is  other- 
wise available.  (Figure  2) 

FIGURE  2 


GRADE 

NOMINAL  DIAMETER 

M4 

M5 

M6 

M7 

MB 

M  10 

M  12 

M  14 

M  16 

8.8 

kpm 

0.29 

0.57 

1 

1.6 

2.5 

5 

8 

13 

20 

Pound'Feet 

2 

4 

7 

11 

18 

32 

sr 

94 

144 

10.9 

kpm 

0.4 

0.8 

1.4 

2.3 

3.5 

6 

12 

18 

27 

Pound'Feet 

2.9 

6 

10 

16 

25 

47 

83 

133 

196 

1Z9 

kpm 

0.5 

1 

1.6 

2.7 

4 

8 

14 

22 

33 

Pound-Feet 

3.6 

7 

11 

20 

29 

58 

100 

159 

235 

III.  Measuring  metric  bolts  and  threads  (Transparency  1) 

A.  The  size  of  a  bolt  is  determined  by  measuring  the  diameter  of  the  threaded 
end. 

B.  The  length  of  a  bolt  is  determined  by  measuring  the  distance  from  the  bot- 
tom of  the  head  to  the  end  of  the  threads. 

C.  The  number  of  threads  per  mm  is  determined  by  measuring  with  a  metric 
thread  gauge. 

(NOTE:  With  experience  you  will  develop  the  abilitv  to  recognize  thread 
pitch  and  size  by  looking  at  the  fastener,  but  length  almost  always  has  to  be 
measured.) 

IV.  Qualities  of  satisfactory  fasteners 


A. 

Strong 

B. 

Reusable 

C. 

Easy  to  remove 

D. 

Withstand  vibration 

E. 

Long  lasting 

F. 

Corrosion  resistant 

G. 

Temperature  resistant 
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V.     Typical  fasteners  (Transparency  2) 


A. 

Hex  head  bolt 

B. 

Wing  nut 

C- 

Stud 

D. 

Woodruff  key 

E. 

Cap  screw 

R 

Socket  head  bolt 

G. 

Tapping  screw 

H. 

Tooth  lock  washer 

1. 

Rivet 

J. 

Bolt  and  nut 

K. 

Cotter  pin 

L. 

Square  key 

M. 

Flat  washer 

N. 

Carriage  bolt 

0. 

Castle  nut 

P. 

Lock  washer 

Q. 

Adhesive 

R. 

Lock  pin 

S. 

Snap  ring 

T. 

Machine  screw 

U. 

Set  screw 

V. 

Spring  lock  pin 

w. 

Locking  nut 

X. 

Clevis  pin 
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VI.     Typical  bolt  head  styles  (Transparency  3) 

A.  Hex  head  bolt 

B.  Hex  socket  head  bolt 

C.  12-point  head  bolt 

D.  Carriage  bolt 

E.  Hex  flange  bolt 

Vli.     Typical  nuts  (Transparency  4) 


A. 

Acorn 

B. 

Castle 

Spring 

D. 

Wing 

E. 

Hex 

F. 

Flanged 

G. 

Look 

H. 

Slotted 

1. 

Panel 

VIIL     Special  purpose  nuts  with  locking  or  selMocking  features  (Transparency  5) 


A. 

Prevailing  torque  iocl<  nut 

B. 

Plastic  insert  locl<  nut 

C. 

Jam  nut 

D. 

Castle  nut 

E. 

Slotted  nut 

F. 

Wing  nut. 

G. 

Chamfered  nut 

H. 

Cap  nut 

1. 

Flange-locl<  nut 
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iX.    Types  of  washers  (Transparency  6) 
A*     Flat  washer 

B.  Lock  washer 

C.  External  toothed  lock  washer 

D.  Internal  toothed  lock  washer 

E     Countersunk  external  toothed  washer 
X.     Devices  for  locking  nuts  or  bolts  (Transparency  7) 

A.  Cotter  pins 

B.  Lockwire 

0.  Flat  metal  locks 

D.  Lock  ears 
XL     Types  of  screw  head  designs  (Transparency  8) 

A.  Pan 

B.  Oval 

C.  Cross  recessed  or  Phillips 

D.  Flat 

E  Hex  slotted 

F.  Torx 

XIL     Types  of  snap  rings  (transparency  9) 

A.  Internal  prong 

B.  Internal  hole 

C.  External  hole 

D.  External  "E" 

E.  Wire-Type 
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Xiii.     Special  fasteners  (Transparency  10) 

A.  Shouldered  bolts  are  used  to  provide  a  fixed  distance  between  two  parts  to 
provide  a  pivot  point  or  to  prevent  overtightening. 

B.  Reduction  studs  have  threads  of  different  sizes  on  each  end  and  are  us^ed 
to  provide  additional  strength  by  using  a  larger  diameter  thread  when  a 
stud  is  screwed  into  aluminum  or  when  there  is  limited  depth  in  ^he  compo* 
nent. 

Example:  Reduction  studs  are  used  on  some  cylinder  heads  because 
there  is  limited  depth  available  in  the  aluminum  casting  yet  the 
extra  st'^ength  is  needed  because  the  cylinder  is  subjected  to 
extreme  heat  and  high  pressures. 

C.  Chrome-headed  or  chrome-plated  bolts  are  used  to  enhance  the  appear- 
ance of  the  vehicle. 

D.  Many  fasteners  use  a  rolled-on  thread  rather  than  a  cut  thread  to  provide 
clearance  around  bolts  and  studs  for  oil  passages. 

E.  Banjo  oil  fittings  use  a  bolt  that  has  a  hole  drilled  part  way  through  the  bolt 
from  the  threaded  end,  and  another  hole  drilled  into  the  side  of  the  bolt  so 
oil  can  pass  through. 

R  Motorovcles  and  ATV's  purposely  use  high-quaHty  bolts  and  fasteners  that 
are  designed  for  specific  applications  s^ch  as  ex'tra  strength,  appearance, 
capacity  to  stretch,  or  unique  shape*. 

G.  Special  fasteners  always  have  part  numbers,  and  these  part  numbers 
should  be  used  to  assure  that  replacement  fasteners  duplicate  the  origi- 
nals. 

XIV.     Methods  used  to  remove  a  ^3ized  nut  (Transparency  11) 


A. 

Penetrating  oil 

B. 

Hacksaw 

C. 

Nut  splitter 

D. 

Chisel 

E. 

Gas  torch 
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Repaidng  threads 

A.  Some  threads  on  motorcycles  and  ATV's  have  a  special  pitch  to  provide 
additional  pressure  with  limited  torque. 

B.  Threads  having  a  special  pitch  are  almost  impossible  to  repair  so  always 
handle  such  fasteners  with  care. 

C.  Left-handed  throads  are  sometimes  used  on  turning  or  '^pinning  parts  to 
prevent  loosening  from  centrifugal  force  or  friction. 

D.  Tools  for  repairing  left-handed  metric  threads  are  difficult  to  find,  so  always 
handle  fasteners  with  left-handed  threads  with  care. 

E.  Threads  in  aluminum  parts  are  easily  damaged  and  overtightening  bolts 
that  screw  into  aluminum  should  be  avoided  at  all  times. 

F.  There  are  several  brands  of  thread  repair  kits  that  make  repairing  stripped 
or  damaged  threads  in  aluminum  parts  a  relatively  easy  tasK 

G.  Tools  commonly  used  for  thread  repair  include  (Transparency  12): 

1.  A  thread  file  which  has  eight  different  thread  pitches  on  it,  and  is 
used  for  external  thread  damage. 

2.  Rethreading  dies  are  sometimes  used  to  restore  external  threads, 
but  they  must  be  used  with  care  or  existing  good  threads  farther 
down  can  be  easily  damaged. 

3.  Hand  taps  are  used  to  restore  internal  threads,  but  they  must  be 
used  with  care  or  existing  good  threads  farther  down  can  be  easily 
damaged. 

4.  External  thread  chasers  are  used  to  restore  damaged  threads  on 
bolts  or  studs  when  the  damage  is  not  too  severe. 

5.  Internal  thread  chasers  are  used  to  restore  damaged  threads  in  inter- 
nal threads. 
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XVI.  Adhesivss  and  sealers 

A.  AdhesivRS  and  sealers  are  almost  never  required  with  gaskets  because  gas- 
kets that  need  to  be  sealed  come  with  sealer  already  applied. 

B.  Non^ardening  sealers  are  sometimes  used  on  oil  and  crankcase  seals  to 
make  installation  easier  and  to  insure  a  positive  seal. 

C.  Center  case  joints  that  do  not  use  gaskets  are  always  sealed  with  a  heat- 
resistant,  nonhardening  sealer  such  as  Yamabond,  Kawasaki  Seal,  Suzuki 
Seal,  or  Honda  Sea!. 

D.  Some  bolts  require  a  locking  adhesive  to  prevent  them  from  loosening 
under  extreme  pressure,  excessive  heat,  or  to  prevent  oil  leaks. 

Example:  Bottom  fork  leg  bolts  almost  always  require  an  adhesive  as  well 
as  propor  torquing. 

XVII.  Loosening  and  tightening  fasteners 

A.  Nuts  and  bolts  that  secure  cylin^  r  heads,  engine  cases,  or  other  compo- 
nents almost  always  have  to  be  loosened  and  tightened  in  a  sequence  that 
will  assure  proper  distribution  of  pressure  and  avoid  damage  to  the  compo* 
nent. 

B.  Never  remove  cylinder  heads  when  they're  hot  because  the  heat  can  cause 
the  head  to  warp  and  ruin  it. 

C.  Bolts  and  nuts  should  not  be  torqued  completely  down  at  one  time,  but 
torqued  in  small  steps  so  the  whole  assembly  is  pulled  down  evenly. 

Example:  On  a  cylinder  head,  the  first  step  is  to  snug  all  the  bolts  down 
light'.y,  make  sure  the  head  is  seating  flat,  and  then  tighten  bolts 
in  sequence  about  half  their  recommended  torque;  follow  the 
sequence  again  and  torque  the  bolts  to  specified  value,  and 
then  recheck  all  bolts  because  as  final  bolts  are  torqued  down 
they  may  cause  bolts  that  were  torqued  first  to  loosen  slightly. 


D.     If  no  sequence  for  tightening  bolts  is  given  in  the  sen/ice  manual,  *fiere  are 
some  general  guidelines  for  sequence: 

1 .  Start  with  center  bolts  first,  then  work  in  patterns  of  X's  from  the  cen- 
ter to  the  outside  and  toward  each  end. 

2.  On  components  secured  with  different  size  fasteners,  loosen  small 
fasteners  first  and  tighten  small  fasteners  last. 
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Typica!  Fastenen 

Hex  Head  Bolt  Bolt  and  Nut      Socket  Head  Bolt 


C 


Stud 


Cap  Screw 


Carriage  Bolt      Tapping  Screw 


Machine  Screw 


Set  Screw 

i 


Woodruff  Key       Square  Key  Rivet 


Clevis  Pin 


Flat  Washer     Lock  Washer        Toothed  Lock  Washer 


Locking  Nut      Wing  Nut       Castle  Nut 


Cotter  Pin 


Lock  Pin 


Snap  Ring       Spring  Lock  Pin 
Adhesive 
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Bott  Head  Styles 


Hex  Head  Boll 


Hex  Socket  Head  Boit 


12-Point  Head  Bolt 


Carriage  Bolt 


Hex  Flange  Bolt 

BIB 
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Special  Purpose  Nuts 


Prevailing  Torque 
Lock  Nut 


Plastic  Insert 
Lock  Nut 


Castle  Nut 


Slotted  Nut 


Jam  Nut 


Wing  Nut 


mm  ^ 


Chamfered  Nut 

(Both  Sides)  Cap  Nut  Flange-Lock  Nut 


Countersunk 

External  Toothed  Washer 
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of  Washers 

Lock  Washer 


(Washer  Grips) 

External  Toothed 
Lock  Washer 


1.9 


I 


9 


Devices  for  Locking  Nuts  or  Bolts 


Castle  Nut 


Slotted  Nut 


Correct: 
Bend  Prongs 


Cotter  Pin  Prongs  Properly  Bent  Around 
Castie  Nut  and  a  Slotted  Nut 


Lock  Wire 


Cotter  Pin 


Double-Head  Cotter  Pin  in  Use 


Lock  Ears 
Properly  Bent 
Into  Place 


Flat  Metal  Locks  Hold  Flywheel 
Bolts  in  Place 
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Screw  Head  Designs 


Oval 


Cross  Recessed 
or  Phillips 


Flat 


Pan 


Hex  Slotted 


Torx 


Types  of  Snap  Rings 
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Interna!  Prong  Wire  Type 


External  T 
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# 


Special  Fasteners 


Shoulder  Bolt  with  Cut  Threads 


Bolt  with  Rolled-On  Threads 


Reduction  Stud 


Banjo  Boit 
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TM  10 


•  •  • 

Methods  Used  to  Remove  a  Seized  Nut 


• 


Thread  File 


Tools  Used  to  Restore  External 
and  internal  Threads 

External  Threads 


Rethreading  Too! 


Rethreading 
Die 


internal  Theads 


Internal  Thread  Chasers 

0 


Hand  Tap 
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FASTENERS 
UNITY 


ASSIGNMENT  SHEET  #1  -  DRAW  THE  TiGHTENiNG 
SEQUENCE  AND  LIST  TORQUE  VALUES  FOR  A  SELECTED 
COMPONENT  FROM  A  SERVICE  MANUAL 


Directions:  Your  instructor  will  provide  you  with  a  service  manual  and  direct  you  to  a  part  of 
the  manual  that  outlines  procedures  for  loosening  and  tightening  fasteners.  Review  the  infor- 
mation in  the  service  'nanual  and  respond  to  the  following  items  as  directed. 

A.  Sl<etch  the  genera!  shape  of  the  component  and  the  location  of  all  nuts  or  bolts,  and 
then  number  the  bolts  according  to  the  loosening  sequence  and  the  tightening 
sequence. 


B.     Write  the  torque  values  given  in  the  service  manual  for  all  nuts  and  boits. 

1.   

2.   

3.   

4.   

Your  Name   Date  
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UNIT  V 


JOB  SHEET  #1  —  REPAIR  DAMAGED  THREADS  USING 
A  THREAD  REPAIR  KIT 


Tools  and  materials  needed 

1.  Safety  glasses 

2.  Thread  repair  kit 

3.  Drill  motor 
Procedure 

1.    Put  on  safety  glasses. 

2L    Drill  out  old  threads  using  exact  size  drill  (Figure  1). 

(NOT&  Refer  to  instructions  provided  in  thtead  repair  kit.) 

3.    Drill  all  the  way  through  an  open  hole  or  ail  the  way  to  the  bottom  of  blind  hole. 

(NOT&  Make  sure  hole  is  straight  and  that  centeriine  of  hole  is  not  moved  in  drill- 
ing process.) 

FIGURE  1 
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Tap  out  drilled  holes  (Figure  2). 

(NOTE  Special  drill  taps  are  provided  in  thread  repair  kit  for  threading  drilled 
hole  to  con-ect  size  for  outside  of  thread  insert.  A  standard  tap  cannot  be  used.) 

FIGURE  2 


Install  thread  repair  insert  using  appropriate  tool  (Figure  3). 

(NOTE  Special  tools  are  provided  in  thread  repair  kit  for  Installation  of  thread 
insert*) 

FIGURE  3 


Have  instructor  inspect  work« 


Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #2  —  REMOVE  A  BROKEN  BOLT  USING 
A  SCREW  EXTRACTOR  SET 

Tools  and  materia  s 


1. 

Basic  hand  tools 

2. 

Center  punch 

3. 

Screw  extractor  set 

4. 

Drill 

5. 

Clean  shop  towels 

6. 

Compressed  air  supply 

7. 

Penetrating  oil 

8. 

Safety  glasses 

9. 

File 

Procedure 

1.  Put  on  safety  glasses. 

2.  File  the  broken  bolt  off  flush  with  the  surface  or  until  the  broken  bolt  has  a  good, 
flat  surface. 

3.  Place  the  center  punch  directly  in  the  center  of  the  broken  bolt  and  tap  it  lightly 
with  a  hammer. 

4.  Inspect  the  indentation  made  by  the  punch  to  make  sure  it  is  dead  center,  and 
then  drive  the  center  punch  about  2  mm  into  the  bolt. 

5.  Select  the  appropriate  size  drill  bit  from  the  chart  that  comes  with  extractor  set. 

(NOTE:  If  the  drill  bit  is  over  6  mm,  pick  a  smaller  drill  and  drill  a  pilot  hole  so  drill* 
ing  be  be  easier  and  more  accurate.) 

6.  Have  a  shopmate  help  you  align  the  drill  so  that  it  Is  perfectly  centered  up  and 
down  and  left  and  right. 

7.  Drill  a  hole  all  the  way  through  the  center  of  the  broken  bolt. 
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8.  Install  the  screw  extractor  into  the  hole  that  you  just  drilled. 

9.  Turn  the  extractor  in  th  Jirection  that  will  remove  the  broken  bolt,  but  be  careful 
not  to  break  the  extractor  because  they  are  made  of  metal  so  strong  it  is  impos- 
sible to  drill  iuio  it. 

10.  Attempt  to  remove  the  bolt,  and  if  it  is  difficult,  heat  the  surface  around  the  bolt 
with  a  torch  and  try  to  avoid  heating  the  bolt. 

(NOTE:  The  idea  is  to  make  heat  expand  the  surface  around  the  bolt,  but  if  the 
bolt  itself  is  heated  it  will  expand  too  and  become  even  more  difficult  to  remove.) 

11.  Remove  the  broken  bolt,  and  allow  the  component  to  cool  down. 

12.  Inspect  the  threads  in  the  component  where  the  bolt  was  removed. 

13.  Use  a  thread  repair  insert  to  repair  the  threads  if  they  are  damaged;  that  proce- 
dure is  outlined  in  Job  Sheet  #1. 

CD    Hav^  your  instructor  check  your  work. 

14.  Clean  up  area  and  reiurn  tools  and  materials  to  proper  storage. 
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FASTENERS 
UNIT  V 


JOB  SHEET  #1 


PRACTICAL  TEST  #1 
REPAIR  DAMAGED  THREADS  USING  A  THREAD 
REPAIR  KIT 


Student's  name . 


Evaiuator's  name . 


Date 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  ^nd  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1.   Selected  proper  tools. 

1. 

□ 

□ 

2.   Selected  proper  materials. 

2. 

□ 

□ 

3.   Wore  safety  glasses. 

□ 

□ 

4.    Used  proper  size  drill  to  drill  out  old  threads. 

4. 

□ 

□ 

5.    Kept  centerline  of  hole  straight. 

5. 

□ 

□ 

6.   Tapped  out  drilled  hole. 

6. 

□ 

□ 

7.    Installed  thread  repair  insert  with  proper  tool. 

7. 

□ 

□ 

8.   Cleaned  up  area  and  returned  tools  and  materials  to  proper 
storage. 

8. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 


(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 


Properly 

selected  and 

properly 

used 

4 


Properly 

selected  and 

acceptably 

used 

3 


Poorly 
selected 
and/or  used 
2 


Improperly 
selected 
and/or  used 
1 


Materials 


Properly 

selected  and 

properly 

used 

4 


Properly 

selected  and 

acceptably 

used 

3 


Poorly 
selected 
and/or  used 
2 


Improperly 
selected 
and/or  used 
1 


Procedure 


Properly        Acceptably  Poorly 
f  o!  I  owed        fo  1 1  owed        f  o  1 1  owed 
4  3  2 


Improperly 

followed 

1 


Safety 


Carefully 
observed 
4 


Acceptably 

observed 

3 


Poorly 

observed 

2 


Improperly 

observed 

1 


EVALU^TOR'S  COMMENTS: , 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  totai  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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PRACTICAL  TEST  #2 
JOB  SHEET  #2  —  REMOVE  A  BROKEN  BOLT  USING 
A  SCREW  EXTRACTOR  SET 


Student's  name   Date 


Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perfcrm  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  ;n  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 

The  student: 

1.  Selected  proper  tools. 

2.  Selected  proper  materials. 

3.  Wore  safety  glasses. 

4.  Filed  off  broken  bolt  flush  with  sunace. 

5.  Center  punched  broken  bolt  properly 

6.  Selected  proper  size  drill. 

7.  Drilled  hole  straight  and  all  the  way  through  center  of  bolt. 

8.  Installed  screw  extractor  properly. 

9.  Heated  surface  around  bolt,  if  required. 

10.  Removed  broken  bolt. 

11.  Used  thread  repair  kit  to  install  new  threads. 

12.  Cleaned  up  area  and  returned  tools  and  materials  to  proper 
storage. 

Evaluator's  comments:  — 


YES 

NO 

1. 

□ 

□ 

2. 

□ 

□ 

3. 

□ 

□ 

4. 

□ 

□ 

5. 

□ 

□ 

6. 

□ 

□ 

7. 

□ 

□ 

8. 

□ 

□ 

9. 

□ 

□ 

■-lO. 

□ 

□ 

51. 

□ 

□ 

12. 

□ 

□ 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOffS  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation''  and  divide  by  the  total  number  of  criteria.) 
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NAME. 


0 


TEST 

Match  the  terms  on  the  right  with  their  correct  definition?. 


a. 

A  metal  rod  with  threads  on  one  end  and  a 

1. 

Banjo  fitting 

head  on  the  other 

2. 

Stud 

b. 

A  small  metal  block  with  a  threaded  hole  in 

the  center  for  screwing  onto  a  bolt 

3. 

Tensile  strength 

c. 

A  cylindrical  piece  of  metal  threaded  so  it 

4. 

Bolt 

penetrates  a  material  as  it  is  rotated 

5. 

Die 

d. 

A  device  used  to  secure  or  hold  things 

together 

6. 

Nut 

e. 

A  steel  rod  with  threads  on  both  ends  so 

7. 

Thread  pitch 

that  one  end  can  be  permanently  fixed  and  a 

nut  can  be  screwed  on  the  other  end 

8. 

Fastener 

f. 

A  tool  for  cutting  internal  threads 

9. 

Screw 

A  tool  for  cutting  external  threads 

10. 

Tap 

 h.      A  fitting  that  permits  variable  positioning  of 

a  fluid  line  and  permits  flow  through  a  parti- 
ally hollow  bolt 

 i.      The  number  of  threads  per  mm  on  a  bolt, 

nut,  or  screw 

 j.      The  capacity  of  a  piece  of  metal  to  resist 

pulling  apart 

Complete  statements  concerning  metric  bolts  and  nuts  by  inserting  the  word(s)  or  fig- 
ure(s)  that  best  completes  each  statement. 


Metric  bolts  are  marked  by  numbers  which  indicate 
 strength. 


and 


b. 

0. 


The. 


the  number  the  stronger  the  bolt. 


The  most  common  replacement  bolt  for  motorcycles  and  ATVfe  is  grade 

 which  Is  strong  enough  for  almost  all  bolt  requirements  except 

special  applications. 
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d.  Special  metric  bolts  do  not  have  grade  markings,  but  they  do  have 
"  numbeis. 

e.  Metric  bolts  and  nuts  should  always  be  according  to  their  diame- 
ter, pitch,  and  grade  or  to  specifications  outlined  in  service  manuals. 

3.    Solve  the  following  problems  concerning  measuring  metric  bolts  and  threads. 

a.     You  need  to  know  the  size  of  a  bolt;  how  would  you  determine  the  size? 

Answer   


b.  Two  of  your  friends  are  arguing  about  how  to  measure  the  length  of  a  bolt  and  the 
first  friend  says  to  measure  from  the  bottom  of  the  head  to  the  end  of  the 
threads,  and  friend  number  two  says  to  measure  from  the  top  of  the  head  to  the 
end  of  the  threads;  which  friend  is  correct? 

Answer  .  


4.    Complete  a  list  of  qualities  of  satisfactory  fasteners  by  circling  the  word(s)  that  best 
completes  each  statement. 


a. 

(Strong)  (tough) 

b. 

(Reusable/  (disposable) 

c. 

Easy  (to  remove)  (to  install) 

d. 

Withstand  (vibration)  (repeated  striking) 

e. 

(Long  lasting)  (guaranteed  forevei) 

f. 

Corrosion  (resistant)  (proof) 

g. 

Temperature  (resistant)  (proof) 
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MM- 225 


e. 


f. 


226 
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TEST 


12.    identify  types  of  snap  rings. 


b. 


c. 


13.    Complete  statements  concerning  special  fasteners  by  inserting  the  word(s)  that  best 
completes  each  statement. 


a.      Shouldered  bolts  are  used  to  provide  a . 


distance  between  two 


parts  to  provide  a  pivot  point  or  to  prevent  overtightening. 
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b.  Reduction  studs  have  threads  of  different  sizes  on  each  end  and  are  used  to  pro- 
vide additional  strength  by  using  a  larger  diameter  thread  when  a  stud  Is  screwed 
into  or  when  there  Is  limited  depth  in  the  component. 

c.  Chrome-headed  or  chrome-plated  bolts  are  used  to  enhance  the  

of  the  vehicle. 

d.  Many  fasteners  use  a  rolled*on  thread  rather  than  a  cut  thread  to  provide  clear- 
ance around  bolts  and  studs  for  passages. 

e.   oil  fittings  use  a  bolt  that  has  a  hole  drilled  part  way  through  the 

bolt  from  the  threaded  end,  and  another  hole  drilled  into  the  side  of  the  bolt  so  oil 
can  pass  through. 

f.  Motorcycles  and  ATV's  purposely  use  bolts  and 

fasteners  that  are  designed  for  specific  applications  such  as  axtra  strength, 
appearance,  capacity  to  stretch,  or  unique  shape. 

g.  Special  fasteners  always  have  part  numbers,  and  these  part  numbers  should  be 
used  to  assure  that  replacement  fasteners  the  originals. 


14.    Ck)mplete  a  list  of  methods  used  to  remove  a  seized  nut  by  circling  the  word(s)  that  best 
completes  each  entry. 


a. 

(Penetrating  oil)  (machine  oil) 

b. 

(Hacksaw)  (hammei) 

c. 

(Nut  splittet)  (thread  buster  kit) 

d. 

(Chisel)  (center  punch) 

e. 

(Gas  torch)  (heat  pad) 

15.    Solve  problems  concerning  repairing  threads. 

a.      What  kind  of  thread  would  you  expect  to  find  on  a  spinning  part  to  prevent  it  from 
coming  loose? 

Answer  


b.      Why  do  some  threads  have  special  pitch? 
Answer  
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c.      What  caution  would  you  give  to  anyone  working  with  threads  in  an  aluminum 
part? 

Answer  


16.  Complete  statements  concerning  adhesives  and  sealers  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  Adhesives  and  sealers  are  almost  never  required  with  gaskets  because  gaskets 
that  need  to  be  sealed  come  with  already  applied. 

b.  Nonhardening  sealers  are  sometimes  used  on  oil  and  crankcase  seals  to  make 
installation  easier  and  to  insure  a  seal. 

c.  Center  case  joints  that  do  not  use  are  always  sealed  with  a  heat- 
resistant,  nonhardening  sealer  such  as  Yamabond,  Kawasaki  Seal,  Suzuki  Seal, 
or  Honda  Seal. 

d.  Some  bolts  require  a  adhesive  to  prevent  them  from  loosening 

under  extreme  pressure,  excessive  heat,  or  to  prevent  oil  leaks. 

17.  Solve  problems  concerning  loosening  and  tightening  fasteners. 

a.  Why  should  bolts  and  nuts  that  secure  cylinder  heads  and  engine  cases  be  loos- 
ened and  tightened  in  sequence. 

Answer  


b.      What  is  the  danger  in  removing  a  cylinder  head  when  it  is  hot? 
Answer  


What  is  the  rule  for  loosening  or  tightening  a  component  that  is  secured  with  dif- 
ferent size  fasteners? 

Answer  
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(NOTE:  If  the  following  activities  have  not  been  accomplifihed  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

18.  Draw  the  tightening  sequence  and  list  torque  values  for  a  selected  component  from  a 
sen/ice  manual.  (Assignment  Sheet  #1) 

19.  Demonstrate  the  ability  to: 

a.  Repair  damaged  threads  using  a  thread  repair  kit.  (Job  Sheet  #1) 

b.  Remove  a  broken  bolt  using  a  screw  extractor  set.  (Job  Sheet  #2) 
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FASTENERS 
UNIT  V 


ANSWERS  TO  TEST 


1. 

a. 

4             f.  10 

b. 

6            g.  5 

c 

9               h  1 

H 

8                 i  7 

c. 

^                    J.  o 

cu 

h 

M  tnhor 
niyi 

C. 

8.8 

d. 

Part 

6. 

O 
O. 

a. 

measure  ine  uiameier  or  ine  uircaucu  eiiu 

D. 

1  ne  Tirol  Trienu 

A 
*f. 

o. 

oirony 

h 
u. 

neuoaDie 

u. 

lo  reinove 

a. 

VIDrauOn 

6. 

Long  laoiing 

f 

neSlSiani 

g- 

Resistant 

Q 

a. 

nex  neau  duii 

m 
III. 

Plat  iA79Qhpr 
1  lai  waoiici 

Wing  nui 

IK 

r^lpwiQ  nin 
wicvio  pill 

C. 

stud 

0. 

Carriage  bolt 

d. 

Woodruff  key 

p. 

Castle  nut 

6. 

uap  screw 

LOCK  Waollcr 

f 

Qnr^l^of  KaqH  Knit 
OOUlxei  lic^aU  DO  11 

r 
I* 

MUllCOlVC 

9- 

lapping  screw 

LOCK  pill 

h 

luuiii  iUCI\  waouci 

t 

Rnan  rinn 
oiiafj  iiiiy 

i 

I* 

Rivet 

U. 

Machine  screw 

). 

Bolt  and  nut 

V. 

Set  screw 

k. 

Cotter  pin 

w. 

Spring  lock  pin 

1. 

Square  key 

X. 

Locking  nut 

6 

a. 

Hex  head  bolt 

b. 

Hex  socket  head  bolt 

c. 

12-point  head  bolt 

7. 

a. 

Castle 

f. 

Lock 

b. 

Spring 

g. 

Acorn 

c. 

Hex 

h. 

Slotted 

d. 

Wing 

i. 

Panel 

e. 

Flanged 
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8.  a.  Prevailing  torque  lock  nut 

b.  Plastic  insert  lock  nut 

c.  Jam  nut 

d.  Castle  nut 

e.  Slotted  nut 

f.  Wing  nut 

g.  Chamfered  nut 

h.  Cap  nut 

i.  Flange  lock  nut 

9.  a.  Flat  washer 

b.  Lock  washer 

c.  External  toothed  lock  washer 

d.  Internal  toothed  lock  washer 

e.  Countersunk  external  toothed  washer 

10.     a.  Cotter  pins 

b.  Lockwire 

c.  Flat  metal  locks 

d.  Lock  ears 


11.    a.  Pan 

b.  Oval 

c.  Flat 

d.  Cross  recessed  or  Phillips 

e.  Hex  slotted 

f.  Torx 


9 


12. 

a. 

Internal  hole 

b. 

External  "E" 

c. 

Internal  prong 

d. 

External  hole 

13. 

a. 

Fixed 

b. 

Aluminum 

c. 

Appearance 

d. 

Oil 

e. 

Banjo 

f. 

High-quality 

g> 

Duplicate 

14. 

a. 

Penetrating  oil 

b. 

Hacksaw 

c. 

Nut  splitter 

d. 

Chisel 

e. 

Gas  torch 
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15.  a.      A  left-handed  thread 

b.  To  provide  additional  pressure  with  limited  torque 

c.  Threads  in  aluminum  parts  are  easily  damaged,  so  never  overtighten  bolts  in  an 
aluminum  part 

16.  a.  Sealer 

b.  Positive 

c.  Gasket 

d.  Locking 

17.  a.      To  assure  proper  distribution  of  pressure  and  avoid  damage  to  the  component 

b.  Heat  can  warp  and  ruin  the  head 

c.  Loosen  the  smallest  fasteners  first;  tighten  smallest  fasteners  last 

18.  Evaluated  to  the  satisfaction  of  the  instructor 

19.  Evaluated  according  to  items  recorded  in  Practical  Tests  #1  and  #2. 
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SERVICE  DEPARTMENT 
OPERATIONS 

UNIT  Vi 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  organization  of  a  serv- 
ice department  and  list  the  duties  of  service  manager?  and  service  department  technicians. 
The  student  should  also  be  able  to  use  a  flat  rate  manual  and  properly  fill  out  a  repair  order. 
These  competencies  will  be  evidenced  by  correctly  performing  the  procedures  outlined  in  the 
assignment  sheet  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  service  department  operations  with  their  correct  defini- 
tions. 

2.  Complete  statements  concerning  how  a  service  department  is  organized. 

3.  Select  true  statements  concerning  service  manager  duties. 

4.  Solve  problems  concerning  service  department  technician  duties. 

5.  Complete  statements  concerning  repair  orders. 

6.  Complete  statements  concerning  service  publications. 

7.  Select  true  statements  concerning  guidelines  for  using  a  service  manual  effec- 
tively 

8.  Solve  problems  concerning  guidelines  for  using  a  flat  rate  manual  effectively 

9.  Complete  statements  concerning  sources  of  other  service  information. 

10.  Complete  statements  concerning  service  department  sales. 

11.  Fill  out  a  repair  order  properly  (Assignment  Sheet  #1) 


SPECIFIC  OBJECTIVES 


• 
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SERVICE  DEPARTMENT  OPERATIONS 

UNIT  vr 


SUGGESTED  ACTIVITIES 


A.  Provide  students  with  objective  sheet. 

B.  Provide  students  v;ith  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  assignment  sheet. 

G.  Use  Assignment  Sheet  #1  to  demonstrate  to  the  class  how  a  repair  order  can  be 
upgraded  through  customer-oriented  service,  and  note  that  in  the  example  in  the 
assignment  sheet,  the  sale  was  upgraded  by  more  than  $40. 

H.  Point  out  to  students  that  technicians  who  demonstrate  initiative  in  service  selling  will 
-be  marked  for  raises  in  '^ay  and  early  advancements. 

I.  Show  a  service  manual  and  talk  about  its  proper  use. 


J.      Show  a  flat  rate  manual  and  talk  about  its  proper  use. 


K.  Show  examples  of  other  service  publications  and  discuss  their  importance  to  safety 
and  sen/ice  vAth  respect  to  engineering  modifications. 

L.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S^6^3— Systematic  Solutions  to  Driveability  Complaints]  S^^7— Winning  Formula- 
Customer  Relations  /;  and  S1614— IV/nn/ng  FormutwCustomer  Relations  II  are  avail- 
able at  educational  rates  in  Va"  VHS  or  Beta  video  .apes  from: 


American  Honda  Motor  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 


M.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair  Stillwater,  OK  74074:  Mid-America  Voca- 
tional Curriculum  Consortium,  1977. 

B.  Hires,  Bill,  Mark  Taylor,  and  Mike  Bundy.' Small  Engine  Repair  Two^troke  and  Four- 
Stroke  Cycle.  Stillwater,  OK  74074:  Mid-America  Vocational  Curriculum  Consortium, 
1985. 

C.  Johns,  Bruce  A.,  and  David  D.  Edmundson.  Motorcycles  Fundamentals,  Series,  Repair, 
South  Holland,  IL  The  Goodheart-Wilcox  Co.,  Inc.,  1984. 
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SERVICE  DEPARTMENT  OPERATIONS 
UNIT  VI 

INFORMATION  SHEET 


I.     Terms  and  definitions 

A.  Accessories  —  Parts  or  components  which  can  be  added  to  a  motorcycle 
to  improve  performance,  make  the  bike  look  better,  or  improve  operator 
comfort 

B.  After-market  —  Products  that  are  manufactured  by  other  than  the  original 
manufacturer  to  be  added  to  production  model  equipment 

C.  Microfiche  —  A  sheet  of  microfilm  where  large  quantities  of  information 
are  stored  in  a  microcopy  that  in  turn  is  magnified  for  reading 

D.  OEM  (original  equipment  manufacture?)  —  The  original  manufacturer  of  a 
vehicle  or  other  piece  of  equipment 

li.     How  a  service  department  Is  oi^antzed 

A.  Since  ent/y-level  technicians  almost  always  go  to  work  in  the  service 
department,  they  need  to  knov;  how  a  service  department  is  organized. 

B.  Most  service  departments  are  built  around  a  leader  who  is  called  a  service 
manager.  (Figure  1) 

FIGURE  1 


C.     Larger  shops  usually  have  a  service  writer  whose  primary  responsibility  is 
writing  repair  orders. 
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Other  service  department  members  include  senior  technicians  who  handle 
major  repairs.  (Figure  2) 

FIGURE  2 


f.-  ( 


i  1 


Junior  technicians  handle  minorrepairs  and  general  service  work.  (Figure  3) 
FIGURE  3 


Entry-level  technicians  usually  work  at  tire  service,  set-up  and  assembly  of 
new  motorcycles,  battery  service,  and  maintenance  of  used  units. 

Some  service  departments  have  a  specialized  technician  who  does  nothing 
but  install  accessories.   
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H.     Some  shops  employ  an  entry-level  person  for  odds  and  ends  of  jobs  rang- 
ing from  emptying  the  trash  to  sweeping  the  parking  lot.  (Figure  4) 

(NOTE:  These  people  run  en-ands  for  others  in  the  shop,  and  since  they  fre- 
quently "go"  for  this  or  "go"  for  that,  they  are  called,  good  humoredly, 
gophers.) 


FIGURE  4 


III     Sen/ice  manager  duties 

A.  The  service  manager  has  the  most  important  job  in  a  service  department 
and  is  generally  responsible  for  scheduling  all  service  work  and  coordinat- 
ing service  activities  with  sales,  management,  and  bookkeeping. 

B.  The  service  manager  spends  a  great  deal  of  time  on  the  phone,  and  most 
repair  estimates  and  scheduling  of  repair  service  is  handled  over  the  phone. 

(NOTE:  The  service  manager  must  have  articulate  phone  skills  because 
people  have  all  kinds  of  problems,  want  all  kinds  of  advice,  and  some  peo-^ 
pie  think  that  a  motorcycle  can  be  repaired  over  the  phone.) 

C.  Scheduling  is  another  important  job  for  a  service  manager  because  it 
requires  the  ability  to  estimate  how  long  different  kinds  of  repairs  will  take. 

(NOTE:  If  you  underschedule  service..work,  technicians  wind  up  wasting 
time,  and  if  service  work  is  overschedaled,  the  shop  gets  behind  and  cus- 
tomers become  irritated.) 

D.  The  service  manager  is  responsible  for  hiring  and  training  technicians,  and 
the  general  management  of  people  in  the  department. 

E.  The  service  manager  must  have  experience  in  ail  aspects  of  service  work 
because  managers  have  to  help  technicians  with  heavy  lifting  and  some- 
times give  technical  advice. 
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Service  department  technician  duties 

A.  Senior  technicians  are  the  most  valuable  to  a  department  because  they  are 
able  to  perform  any  kind  of  sen/ice  work  the  shop  requires. 

B.  Senior  technicians  perform  engine  overhauls,  troubleshoot  major  electrical 
problems,  and  do  the  fine  tuning  and  other  jobs  that  require  years  of  experi- 
ence. (Figure  5) 


FIGURE  5 


Junior  technicians  solve  minor  electrical  problems,  perform  tune-ups,  per- 
form engine  work  that  does  not  require  engine  removal,  and  may  overhaul 
smaller-displacement  engines. 

D.  Although  entry-level  technicians  work  in  tire  service  and  set-up  and  assem- 
bly, they  must  also  take  care  of  used  motorcycles  and  other  used  vehicles 
that  are  for  sale. 

E.  Maintaining  used  units  means  running  them  everyday  to  make  sure  they 
will  start,  keeping  them  clean  so  they'll  look  good  on  display  and  be  in  a 
saleable  condition.  (Figure  6) 


FIGURE  6 
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F.  Trade-ins  that  require  a  tune-up,  tire  service,  or  other  minor  repairs  are  usu- 
ally the  responsibility  of  the  entry-level  technician. 

G.  During  the  peak  season,  busy  shops  employ  gophers  for  odds  and  ends 
and  to  help  everybody,  and  it  is  the  time  of  year  when  the  part-time  and 
entry-leve!  people  need  to  be  their  sharpest  so  senior  technicians  will  not 
have  to  work  on  minor  repairs. 

H.  In  small  service  departments,  one  or  two  technicians  may  have  to  wear 
many  hats  and  be  able  to  perform  a  wide  range  of  duties. 

Repair  orders  (Transparency  1) 

A.  Repair  orders  are  the  most  important  item  of  paperwork  in  a  service  depart- 
ment. 

B.  Although  service  managers  or  service  writers  usually  fill  out  repair  orders, 
someone  else  has  to  do  the  job  when  they're  gone,  and  entry-level  techni- 
cians must  know  hov/  to  read  and  fill  out  a  repair  order. 

C.  There  are  three  important  things  to  remember  about  a  repair  orden 

1.  It  must  be  neat  because  someone  else  will  probably  have  to  read  the 
order. 

2.  It  must  be  complete  or  it  could  cause  delays. 

Example:  If  the  repair  order  doesn't  list  a  telephone  number  where 
the  customer  can  be  reached  during  the  day,  someone 
will  have  to  stay  after  work  to  call  the  customer  at  home 
if  the  problem  demands  more  customer  information  (and 
many  of  them  do) 

3.  It  must  be  specific  in  order  to  avoid  confusion. 

Example:  If  the  repair  order  says  to  repair  the  tire,  the  technician 
who  receives  the  order  will  wonder  whether  it  means  the 
front  tire  or  the  rear  tire. 

D.  A  repair  order  must  have  complete  unit  identification  because  the  ID  num- 
ber contains  information  about  color,  specific  model,  and  other  information 
significant  to  ordering  the  connect  replacement  parts. 

E.  A  repair  order  requires  a  complete  listing  of  parts  used,  services  performed, 
hours  and  minutes  spent  on  repair,  and  the  name  of  the  technician  who 
made  the  repairs. 

F.  If  the  work  order  repairs  produce  evidence  that  the  customer  has  over- 
looked other  repairs  vital  to  the  safe  operation  of  the  unit,  the  work  order 
should  note  those  needed  repairs  so  the  customer  will  be  alerted  to  the 
problem. 
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A. 
B. 


C. 
D. 


e  publications 

Service  publications  in  general  cover  a  wide  range  of  literature  that  is 
required  in  a  well  organized  service  department. 

Service  manuals  are  extremely  vital  because  they  contain  specific  service 
and  repair  procedures  for  specific  models  of  motorcycles  and  other  equip- 
ment. (Figure  7) 

FIGURE  7  jg/^igggi^gggg^ggggig^igggi^^^ 


Service  tool  catalogs  contain  ordering  information  and  tool  usage  instruc- 
tions for  special  tools  required  for  working  on  different  manufacturers' 
lines. 

Service  bulletins  contain  critical  information  that  may  update  a  service 
requirement  or  outline  an  engineering  modification  required  to  Improve 
safety  or  performance. 

Example:   A  few  years  ago,  a  major  manufacturer  had  a  problem  with  an 


improperly  routed  battery  vent  tube.  Acid  was  leaking  into  the 
drive  chain  and  creating  several  other  problems:  the  chain  was 
failing  prematurely,  breaking  and  balling  up  on  the  countershaft 
sprocket,  and  hitting  and  extensively  damaging  the  engine.  The 
problem  was  corrected  in  a  technical  bulletin  sent  to  all  dealers 
as  soon  as  the  problem  was  identified. 
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A  microfiche  card  contains  all  the  parts  and  part  numbers  for  a  given  make  and  model  motor- 
cycle. (Figure  8) 


FIGURE  8 


F.  Some  microfiche  cards  contain  technical  specifications  and  still  others 
contain  specific  model  year  identification  to  avoid  errors  in  parts  orders. 

G.  Microfiche  cards  are  excellent  sources  for  exploded  views  of  component 
parts  and  other  graphic  materials  to  make  parts  location  easier. 

H.  Parts  manuals  are  still  available  for  some  machines,  but  most  of  the  infor- 
mation in  parts  manuals  has  been  transferred  to  microfiche  and  is  no 
longer  available  in  printed  form. 

I.  Information  about  wan-anties  is  sometimes  included  in  service  literature, 
and  is  frequently  information  critical  to  repair  policies. 

(NOTE:  Since  certain  warranty  work  is  paid  by  the  manufacturer,  it  is  wise 
for  a  technician  to  ask  the  service  manager  when  there  is  any  problem  with 
warranty  work.) 

J.  Flat  rate  manuals  are  available  for  almost  every  model  of  motorcycle  and 
the  manuals  are  vital  for  charging  the  customer  a  fair  price  for  services  ren- 
dered. (Transparency  2) 

K.  The  flat  rate  manual  is  also  a  valuable  guide  to  let  a  technician  know  how 
much  time  should  be  spent  on  a  specific  job. 


VII.     Guidelines  for  using  a  service  manual  effectively 


A.  Make  sure  you  have  the  appropriate  service  manual  for  the  model  motorcy- 
cle you  will  be  working  on. 

B.  Almost  all  service  manuals  have  an  introductory  page  dedicated  to  Instruc- 
tions for  using  the  manual,  and  it's  a  good  idea  to  read  those  Instructions 
so  you'll  know  everything  the  manual  contains. 
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C.  Service  manuals  are  set  up  in  sections  that  deal  with  the  entire  motorcycle 
and  other  sections  that  deal  with  specific  systems  or  components. 

D.  Most  sections  start  with  an  assembly  or  system  illustration,  general 
instructions,  specifications,  torque  values,  special  tools,  and  troubleshoot- 
ing procedures. 

E.  After  introductory  materials,  sections  usually  have  a  step-by-step  proce- 
dure and  recommended  ways  to  get  things  done. 

Viii.     Guidelines  for  using  a  flat  rate  manual  effectively 

A.  The  flat  rate  manual  is  used  to  calculate  labor  charges  for  warranty  work  for 
which  the  dealership  will  be  reimbursed  by  the  manufacturer. 

B.  The  times  stated  in  the  flat  rate  manual  are  based  on  the  average  time  a 
technician  with  average  skills  should  take  to  accomplish  the  job. 

C.  The  times  established  in  the  flat  rate  manual  are  usually  more  than  an  ade- 
quate amount  of  time  for  completing  the  job  at  a  normal  pace  that  will  per- 
mit quality  repairs. 

D.  Units  of  time  used  in  a  flat  rate  manual  are  hours  and  tenths  of  hours. 
Examples:  0.1  =  6  min,  0.5  =  30  min,  and  1.0  =  1  hour 

E.  Abbreviations  used  in  the  flat  rate  manual  are  usually  explained  in  a  legend 
which  appears  in  the  introductory  materials. 

Examples:   EX  =  Exchange,  R&R  =  Remove  and  Replace,  and  slash  (/) 
mark  means  and/or  as  in  rear  wheel  bearings/seals  EX. 

F.  Since  it  is  sometimes  necessary  to  remove  the  crankshaft  when  exchang- 
ing crankcases,  there  is  one  job  code  to  cover  both  procedures. 

G.  If  the  repair  consists  of  unrelated  procedures,  use  the  code  necessary  to 
cover  each  of  the  repairs. 

Example:   Intake  manifold  EX  is  0.6  hours,  and  muffler  EX  is  0.2  hours,  so 
the  two  performed  together  would  be  0.8  hours  or  48  min. 

IX.     Sources  of  other  service  information 

A.  The  major  motorcycle  manufacturers  are  the  best  sources  of  service  infor- 
mation, and  some  manufacturers  have  service  hot  lines  for  emergency 
technical  information. 

(NOTE:  An  emergency  in  this  instance  means  a  problem  that  no  one  in  the 
service  department  can  solve  in  a  timely  manner.) 
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INFORMATION  SHEET 


B.  Manufacturers  who  provide  items  such  as  tires,  tubes,  and  other  accesso- 
ries also  have  service  hot  lines  for  technical  information  about  the*r  spe- 
cific products. 

C.  Accessory  and  after-market  parts  manufacturers  sometimes  have  to  be 
contacted  when  warranty  policies  are  in  doubt. 

Example:  If  a  tire  goes  bad  prematurely,  who  should  replace  it,  the  OEM  or 
the  tire  manufacturer? 

D.  Dealerships  who  have  product  lines  in  common  exchange  a  great  deal  of 
service  information  and  are  excellent  sources  for  solving  problems  the 
manufacturers  have  not  yet  confronted. 

E.  Experienced  technicians  are  great  problem  solvers  and  usually  good 
enough  at  troubleshooting  that  they  can  provide  invaluable  assistance. 

X.     Service  department  sales 

Service  department  sales  mostly  concern  products  or  services  that  pro- 
mote customer  safety  or  vehicle  performance. 

Some  repcirs  lead  to  discovery  o?  previously  unidentified  problems,  and  if 
the  problems  affect  customer  safety,  the  technician  should  point  the  prob- 
lem out  to  the  service  mana(;er. 

Customers  frequently  look  to  repair  technicians  for  recommendations 
about  parts  that  need  to  be  replaced,  services  that  need  to  be  performed,  or 
accessories  that  can  be  added  to  improve  performance  or  enhance  opera- 
tor comfort. 

Example:  If  a  customer  came  in  for  a  tune-up,  but  mentioned  plans  for  a 
long  trip,  it  would  be  a  good  time  to  suggest  a  complete  check 
of  tires,  chain,  all  running  gear,  safety  inspection  sticker,  tag, 
lights,  and  all  safety  equipment;  it  would  even  be  appropriate  to 
suggest  the  customer  would  be  much  more  comfortable  on  a 
long  trip  if  the  moto?cycl?>  had  a  fairing 

A  good  technician  should  deveio^  the  habit  of  looking  a  unit  over  for  prob- 
lems that  could  develop  in  the  near  future. 

Example:  If  a  customer  brings  a  unit  in  for  a  tune-up,  starts  to  drive  it 
home  and  the  chain  breaks,  the  customer  will  be  upset  that 
someone  failed  to  notice  an  obvious  replacement  need. 

Never  hesitate  to  recommend  parts  or  servicvis  needed,  and  never  feel  tha 
dependable  services  are  overpriced  because  customers  do  not  argue  about 
price  when  they  receive  quality  service. 
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Flat  Rate  Manua! 


XT125 


JOB 


vtSVtarimri 

TIMi: 

llmC 

SECTION  1 

W^TLINUcK  nCAl/i  V^LVC  IKMIri 

1000 

Head  gasket  only  ex. 

1.1 

1002 

Valve/sprlng/seai  ex.  (ea.) 

0.3 

1004 

Valve  guide  ex.  (ea.) 

0.5 

11UU 

juyiinaer  neaci  conipieie  tox. 

9  n 

1200 

Rocker  arm/shaft  ex.  (both) 

0.9 

1202 

Valve  tappet  screw  ex.  (ea.) 

0.2 

1204 

Valve  tappet  cover(s)  ex. 

0.1 

1240 

Com  sprocket  cover  ex. 

0.1 

1400 

CamUiatt/sprocket/bearlngs  ex. 

0.6 

1410 

Cam  ctialn  ex. 

1.2 

1412 

Cam  ctialn  guide  1  ex.  (extiaust) 

1.1 

1414 

Cam  ctiain  guide  2  ex. 

2.0 

1420 

Cam  ctiain  tensloner  assy.  ex. 

0.1 

SECTION  2 

CYLINDER.  PISTON.  RINGS 

1500 

CytlfKiOf/bcso  gasket  ex.  Gncl.  tione) 

1.3 

1510 

Plston/rlngs  ex. 

0.3 

1520 

Bore  cylinder 

1.0 

1530 

Cylinder  studs  ex. 

0.4 

SECTION  3 

CRANKSHAFT.  CRANKCASE.  COVERS 

2000 

Crankshaft/R.H.  main  bearing  ex. 

5.4 

2002 

Crankshaft  rebuild 

1.0 

2100 

Crank  balancer  weight  ex. 

5.4 

2102 

Balancer  weight  bearings  ex. 

0.2 

DQiuncer  gour^sj  ex. 

4  n 

2200 

Crankcase  assy  ex. 

6.4 

2212 

Clutch  cover  ex. 

0.3 

Magneto  cover  ex. 

2224 

^'^liotAr^hnH  ^nrnclfAf  cnvnr  ax 

0.1 

SECTION  4 

LUBRICATION  SYSTEM 

2300 

Oil  pump  assy/gear  ex. 

1.0 

2310 

Oil  strainer,  plug  ex./clean 

0.1 

2312 

Oil  filter/cover  ex. 

0.2 

SECTIOr^  5 

PRIMARY  DPIVE.  CLUTCH 

2500 

Primary  drive  gear  ex. 

0.8 

2600 

Clutch  assy  ex. 

0.B 

2602 

Clutch  piates/push  rod  ex. 

0.7 

2612 

Clutch  actuator  assy  ex. 

0.3 

SECTION  6 

STARTER  SYSTEM 

2750 

Kick  axle  oil  seal  ex. 

0.4 

2752 

Kick  axle/gear  assy  ex. 

0.7 

2754 

Kick  Idler  gear  ex. 

0.2 

oooc 

DESCRtPTlON 

TIME 

SECTION  7 

TRANSMISSION 

2800 

Shift  shaft/lever  assy/oil  seal  ex. 

i.O 

2810 

Shift  pedal  ex. 

0.1 

2900 

Transmission  rebuild  (gears,  shaft. 

cam  forks  baarlnasl 

6.5 

2902 

Countershaft  oil  seal  ex. 

0.7 

SECTION  8 

FUEL  SYSTEM 

3000 

Fuel  tank  ex. 

0.3 

3002 

Petcock  ex. 

0.2 

3012 

Fuel  tank  emblems  ex.  (ea.) 

0.3 

3020 

Gas  cap  ex. 

0.1 

3100 

Carburetor  ex. 

0.5 

3104 

Carb  rebuild  complete 

0.4 

OIUO 

0.1 

3110 

Carburetor  slide  ex. 

o'.i 

3120 

Intake  manifold  ex. 

0.4 

3130 

Canister  e:::. 

0.2f'^ 

3132 

Canister  hoses  ex. 

0.2f'^ 

3134 

Roll-over  valve  ex. 

0.3^" 

SECTION  9 

INTAKE  E)(HAUST  SYSTEMS 
irvi^^c.  c^imudi  wiwicfviw 

3200 

Air  cleaner  element/cap  ex. 

0.2 

3202 

Air  cleaner  case  ex. 

0.5 

3204 

Air  cleaner  joint  ex. 

0.6 

3206 

Duct  ex. 

0.3 

320B 

Covers,  air  cleaner  case  ex. 

0.1 

3600 

Exhaust  header  pipe  ex. 

0.3 

3602 

Exhaust  muffler  ex. 

0.2 

3800 

Muffler  protector  ex. 

0.1 

SECTION  10 

CHASSIS 

6000 

Frame  complete  ex. 

7.3 

5002 

Engine  stay,  front  ex. 

0.2 

5006 

Engine  stay,  upper  ex. 

0.2 

5020 

Engine  protector  ex. 

0.1 

5100 

Rear  arm/bearlngs/seals  ex. 

0.8 

5102 

Rear  arm  pivot  shaft  ex. 

0.1 

5200 

Rear  fender  ex. 

0.3 

5210 

Front  fender  6x. 

0.2 

5300 

Seat  ex. 

0.1 

5302 

Seat  cover  ex. 

1.0 

5314 

Seat  lock  ex. 

0.1 

5400 

Front  footrest  assy  ex.  (ea.) 

0.2 

5402 

Footrest  ex.  (ea.) 

0.1 

5500 

Side  cover(s)  ex. 

0.1 

5600 

SIdestand  ex. 

0.2 

Courtesy  Yamaha  Motor  Corporation,  U.S.A. 
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SERVICE  DEPARTMENT  OPERATIONS 
UNIT  VI 

ASSIGNMENT  SHEET  #1  -  FILL  OUT  A  REPAIR  ORDER  PROPERLY 


Directions:  Use  the  following  information  to  properly  fill  out  the  repair  order  that  accompanies 
this  assignment  sheet. 

A.  The  customer's  name  is  Bob  Smith  who  lives  at  123  Oal<  Street  in  Ada,  OK  74020,  and 
his  business  phone  number  is  area  code  405-377-2000. 

B.  The  motorcycle  was  brought  in  on  7/16/88  and  Bob  was  promised  the  bl!<e  would  be 
ready  the  following  day,  7/17/88. 

C.  It  was  a  Honda  motorcycle  with  license  tag  #MC-14,  and  the  model  #  was  CB-125-S  Red. 

D.  The  serial  #  of  the  motorcycle  is  CB-125-S-91 64807,  and  it  has  13,481  miles  on  the  odom- 
eter. 

E.  Bob'fe  complaint  is  that  the  engine  will  not  idle,  and  the  bike  is  hard  to  start. 

F.  Your  professional  recommendation  is  that  a  tune-up  will  solve  Bob's  problems,  and  it 
will  cost  approximately  $50. 

G.  Parts  and  supplies  required  were:  one  spark  plug  at  $2.00,  and  one  quart  of  oil  at  $2.50. 

H.  Labor  for  the  tune-up  was  one  hour  at  $35.00  per  hour. 

L  While  performing  the  tune  up,  you  noticed  that  some  other  repairs  vital  to  safety  and 
performance  needed  to  be  made: 

1.  Safety  inspection  sticker  had  expired  and  a  new  inspection  sticker  would  cost 
$5.00. 

2.  The  tQ\\  light  didn't  work,  and  bulb  replacement  would  cost  $2.50. 

3.  The  rear  tire  could  last  longer,  but  really  needs  to  be  replaced  at  a  cost  of  $42.50. 

J.  Bob  has  authorized  only  $50.00  for  repairs,  and  repairs  to  this  point  have  amounted  to 
$39.50.  On  the  Repair  Order  Addition  that  follows  the  repair  order  in  this  assignment 
sheet,  write  down  what  you  think  would  be  the  best  course  of  action. 
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ASSIGNMENT  SHEET  #1 

Repair  Order  Addition 
My  recommendations  about  the  additional  repairs  needed  on  Bob  Smith's  motorcycle. 


Your  name   Date . 
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ANSWERS  TO  ASSIGNMENT  SHEET 
(Repair  Order  Addition) 


The  best  recommendation  for  the  repair  order  addition  would  be  to  replace  the  burned  out  tail 
light  bulb,  make  the  safety  inspection,  and  put  a  new  sticker  on  the  motorcycle.  Then,  Bob 
should  be  called  at  his  business  phone  and  informed  you  have  made  additional  repairs,  but 
stayed  within  his  $50.00  limit.  Then,  suggest  to  Bob  that  since  his  rear  tire  is  nearly  worn  out 
that  it  would  be  an  excellent  time-saving  opportunity  to  have  the  tire  replaced  while  the  bike  is 
Gtill  in  the  shop.  Besides,  it  is  the  peak  season  for  motorcycle  enjoyment  and  Bob  can  look  to 
safe  riding  for  the  rest  of  the  summer. 
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SERVICE  DEPARTMENT  OPERATIONS 
UNIT  VI 


NAME. 

TEST 


Match  the  terms  on  the  right  with  their  correct  definitions. 

 ^a.      Parts  or  components  which  can  be  added  to      1.  Microfiche 

a  motorcycle  to  improve  performance,  make 

the  bike  look  better,  or  improve  operator      2.  Accessories 

comfort 

3.  OEM 

 b.      Products  that  are  manufactured  by  other 

than  the  original  manufacturer  to  be  added      4.  After-market 
to  production  model  equipment 

 ^c.      A  sheet  of  microfilm  where  large  quantities 

of  information  are  stored  in  a  microcopy 
that  in  turn  is  magnified  for  reading 

 d.     The  original  manufacturer  of  a  vehicle  or 

other  piece  of  equipment 

Complete  statements  concerning  how  a  service  department  is  organized  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.      Since  entry-level  technicians  almost  always  go  to  work  in  the 


department,  they  need  to  know  how  a  department  is  organized. 

Most  service  departments  are  built  around  a  ieader  who  is  called  a  service 


c.  Larger  shops  usually  have  a  service  whose  primary  responsibil- 
ity is  repair  orders. 

d.  Other  service  department  members  include  technicians  who 

handie  major  repairs. 

e.   technicians  handie  minor  repairs  and  generai  service  work. 

f.  Entry-levei  technicians  usuaiiy  work  at   service,  set-up  and 

assembly  of  new  motorcycles,  service,  and  maintenance  of  used 

units. 

g.  Some  service  departments  have  a  specialized  technician  who  does  nothing  but 
install  . 

h.  Some  shops  employ  an  person  for  odds  and 

ends  of  jobs  ranging  from  emptying  the  trash  to  sweeping  the  parking  lot. 
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TEST 


3.  Select  true  statements  concerning  service  manager  duties  by  placing  an  "X"  beside 
each'statement  that  is  true. 

 ^a.     The  service  manager  hat  a  run  of  the  mill  job  in  a  service  department  and 

is  generally  responsible  for  scheduling  all  service  v^ork  and  coordinating 
service  activities  with  sales,  management,  and  bookkeeping. 

 b.     The  service  manager  spends  a  great  deal  of  time  on  the  phone,  and  most 

repair  estimates  and  scheduling  of  repair  service  is  handled  over  the 
phone. 

 c.      Scheduling  is  another  important  job  for  a  service  manager  because  it 

requires  the  ability  to  estimate  how  long  different  kinds  of  repairs  will  take. 

 d.     The  service  manager  is  responsible  for  training  technicians,  but  has  noth- 
ing to  do  with  hiring. 

 e.     The  service  manager  must  have  experience  in  all  aspects  of  service  work 

because  managers  have  to  help  technicians  with  heavy  lifting  and  some- 
times give  technical  advice. 

4.  Solve  problems  concerning  service  department  technician  duties. 

a  A  friend  of  yours  who  is  studying  motorcycle  repair  tells  you  that  his  goal  is  to 
start  to  work  in  a  b!g  agency  where  he  can  do  nothing  but  major  engine  overhaul. 
What  might  be  wrong  with  your  friend's  goal? 

Answer  


b.      Why  do  part-time  and  entry-level  persons  need  to  be  their  sharpest  during  the 
warm-weather  or  peak  season  for  motorcycle  use? 


Answer . 


5.    Complete  statements  concerning  repair  orders  by  inserting  the  word{s)  that  best  com- 
pletes each  statement. 

a.  Repair  orders  are  the  most  item  of  paperwork  in  a  service  depart- 
ment. 

b.  Although  service  managers  or  service  writers  usually  fill  out  repair  orders,  some- 
one else  has  to  do  the  job  when  they're  gone,  and   

 technicians  must  know  how  to  read  and  fill  out  a  repair  order. 
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TEST 


c.  There  are  three  important  things  to  remember  about  a  repair  orden 

1)  It  must  be  because  someone  else  v;ill  probably  have  to 

read  the  order. 

2)  It  must  be  or  it  could  cause  delays. 

3)  It  must  be  in  order  to  avoid  confusion. 

d.  A  repair  order  must  have  complete  unit  identification  because  the  ID  number 
contains  Information  about  color,  specific  model,  and  other  information  signifi- 
cant to  ordering  the  correct  parts. 

e.  A  repair  order  requires  a  complete  listing  of  parts  used,  services  performed, 

hours  and  minutes  spent  on  repair,  and  the    of  the 

 who  made  the  repairs. 

f.  If  the  work  order  repairs  produce  evidence  that  the  customer  has  overlooked 
other  repairs  vital  to  the  safe  operation  of  the  unit,  the  work  order  should  note 
those  needed  repairs  so  the  customer  will  be  to  the  problem. 

6.    Complete  statements  concerning  service  publications  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a  Service  publications  in  general  cover  a  v;lde  range  of  literature  that  Is 
 in  a  well  organized  service  department. 

b.  Service  manuals  are  extremely  vital  because  they  contain  serv- 
ice and  repair  procedures  for  models  of  motorcycles  and  other 

equipment. 

c.  Service  catalogs  contain  ordering  information  and  tool  usage 

Instructions  for  special  tools  required  for  working  on  different  manufacturers' 
lines. 

d.  Service  contain  critical  Information  that  may  update  a  service 

requirement  or  outline  an  engineering  modification  required  to  improve  safety  or 
performance. 

e.  A  microfiche  card  contains  all  the    and   

 for  a  given  make  and  model  motorcycle. 

f.  Some  microfiche  cards  contain  technical  specifications  and  still  others  contain 
specific  model  year  Identification  to  avoid  in  parts  orders. 

g.  Microfiche  cards  are  excellent  sources  for  views  of  component 

parts  and  other  graphic  materials  to  make  parts  location  easier. 

h.  Parts  manuals  are  still  available  for  some  machines,  but  most  of  the  Information 
In  parts  manuals  has  been  transferred  to  and  is  no  longer  avail- 
able fn  printed  form. 


253 


266 


TEST 


i.      Information  about  is  sometimes  included  in  service  literature, 

and  is  frequently  information  critical  to  repair  policies. 

j.  manuals  are  available  for  almost  every  model  of 

motorcycle  and  the  manuals  are  vital  for  charging  the  customer  a  fair  price  for 
services  rendered. 

k.      The  manual  is  also  a  valuable  guide  to  let  a  tech- 
nician know  how  much  time  should  be  spent  on  a  specific  job. 

7.  Select  true  statements  concerning  guidelines  for  using  a  service  manual  effectively  by 
placing  an  "X"  beside  each  statement  that  is  true. 

 a.      Make  sure  you  have  the  appropriate  service  manual  for  the  model  motor- 
cycle you  will  be  working  on. 

 b.      Almost  all  service  manuals  have  on  introductory  page  dedicated  to 

instructions  for  using  the  manual,  a<id  it's  a  good  idea  to  read  those 
instructions  so  you'll  know  everything  the  manual  contains. 

 c.      Service  manuals  are  set  up  in  sections  that  deal  with  the  entire  motorcycle 

and  other  sections  that  deal  with  specific  systems  or  components. 

 ^d.      Most  sections  start  with  an  assembly  or  system  illustration,  general 

instructions,  specifications,  torque  values,  special  tools,  and  trouble- 
shooting procedures. 

 e.      After  introductory  materials,  sections  usually  have  a  step-by-step  proce- 
dure and  recommended  ways  to  get  things  done. 

8.  Solve  problems  concerning  guidelines  for  using  a  flat  rate  manual  effectively 

a.      While  using  a  flat  rate  manual,  you  come  across  an  abbreviation  which  you  do 
not  understand.  Where  would  you  look  for  information  about  the  abbreviation? 

Answer  


How  would  a  flat  rate  manual  express  the  amount  of  time  required  to  do  a  job 
that  should  take  an  hour  and  a  half? 

Answer  
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9.    Complete  statements  concerning  sources  of  other  service  information  by  inserting  the 
word(s)  that  best  completes  each  statement. 

a.  The  major  motorcycle  manufacturers  are  the  best  sources  of  service  information, 
and  some  manufacturers  have  service  for  emer- 
gency technical  information. 

b.  Manufacturers  who  provide  items  such  as  tires,  tubes,  and  other  

also  have  service  hot  lines  for  technical  infonjiation  about  their  specific  prod- 
ucts. 

0.  Accessory  and  after-market  parts  manufacturers  sometimes  have  to  be  con- 
tacted when  policies  are  in  doubt. 

d.  Dealerships  who  have  product  lines  in  common  exchange  a  great  deal  of  service 
information  and  are  excellent  sources  for  solving  problems  the  manufacturers 
have  confronted. 

e.  Experienced  technicians  are  great  problem  solvers  and  usually  good  enough  at 
 that  they  can  provide  invaluable  assistance. 

10.  Complete  statements  concerning  service  department  sales  by  inserting  the  word(s) 
that  best  completes  each  statement. 

a.  Service  department  sales  mostly  concern  products  or  services  that  promote  cus- 
tomer  or  vehicle  performance. 

b.  Some  repairs  lead  to  discovery  of  previously  unidentified  problems,  and  if  the 
problems  affect  customer  safety,  the  technician  should  point  the  problem  out  to 
the  . 

c.  Customers  frequently  look  to  repair  technicians  for  recommendations  about 
parts  that  need  to  replaced,  services  that  need  to  be  performed,  or  accessories 
that  can  be  added  to  improve  or  enhance  operator  comfort. 

d.  A  good  technician  should  develop  the  habit  of  looking  a  unit  over  for  problems 
that  could  develop  in  the  

e.  Never  hesitate  to  recommend  parts  or  services  needed,  and  never  feel  that 
dependable  services  are  overpriced  because  customers  do  not  argue  about  price 
vyhen  they  receive  service. 

(NOTE:  If  the  following  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  instruc- 
tor vyhen  it  should  be  completed.) 

11.  Fill  out  a  repair  order  properly  (Assignment  Sheet  #1) 
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ANSWERS  TO  TEST 


b.  4 

c.  1 

d.  3 


2.    a.  Service,  service 

b.  Manager 

c.  Writer,  writing 

d.  Senior 

e.  Junior 

f.  Tire,  battery 

g.  Accessories 

h.  Entry-level 


3.  b,  c,  e 

4.  a.      Major  engine  overhaul  is  almost  always  performed  only  by  senior  technicians 

who  have  had  years  of  experience 
b.      During  the  peak  season,  senior  technicians  neod  to  be  free  of  the  need  to  work 
on  minor  repairs 


5.  a.  Important 

b.  Entry-level 

c.  1)  Neat 

2)  Complete 

3)  Specific 

d.  Replacement 

e.  Name,  technician 

f.  Alerted 

6.  a.  •  Required 

b.  Specific,  specific 

0.  Tool 

d.  Bulletins 

e.  Parts,  part  numbers 

f.  Errors 

g.  Exploded 

h.  Microfiche 

1.  Warranties 
j.  Flat  rate 
k.  Flat  rate 


7.    a,  b,  c,  d,  e 
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8.  a.  In  the  introductory  materials 
b.  1.5 

9.  a.  Hot  lines 

b.  Accessories 

c.  Warranty 

d.  Not  yet 

e.  Troubleshooting 

10.  a.  Safety 

b.  Service  manager 

c.  Performance 

d.  Near  future 

e.  Quality 

11.  Evaluated  to  the  satisfaction  of  the  instructor 
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UNIT  Vil 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  list  the  parts  and  define  the  opera- 
tions of  four-stroke  and  two-stroke  motorcycle  engines.  The  student  should  also  be  able  to  dis- 
cuss causes  of  poor  engine  performance,  troubleshoot  a  no-start  complaint  on  a  one-cylinder 
motorcycle  engine,  and  perform  a  leak-down  test  on  a  one-cylinder  motorcycle  engine.  These 
competencies  will  be  evidenced  by  correctly  completing  the  procedures  outlined  In  the  job 
sheets  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  motorcycle  engines  with  their  correct  definitions. 

2.  Complete  statements  concerning  basic  motorcycle  engine  theory 

3.  Match  terms  related  to  piston  movement  with  their  meanings. 

4.  Complete  statements  concerning  two-stroke  and  four-stroke  operations. 

5.  Match  terms  concerning  major  components  of  a  four-stroke  engine  wiih  their 
functions. 

6.  Match  terms  concerning  major  components  of  a  two-stroke  engine  with  their  func- 
tions. 

7.  Arrange  in  order  the  steps  In  the  operation  of  a  four-stroke  engine. 

8.  Arrange  In  order  the  steps  In  the  operation  of  a  two-stroke  engine. 

9.  Select  true  statements  concerning  four-stroke  engine  characteristics. 

10.  Select  true  statements  concerning  two-stroke  engine  characteristics. 

11.  Complete  statements  concerning  problems  that  cause  poor  engine  performance. 

12.  Complete  a  list  of  tools  required  for  basic  engine  troubleshooting. 


SPECIFIC  OBJECTIVES 
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Demonstrate  the  ability  to: 

a.  Troubleshoot  a  no-start  comolaint  on  a  one-cylinder  motorcycle  engine. 
(Job  Sheet  #1) 

b.  Perform  a  leak-down  test  on  a  one-cylinder  motorcycle  engine.  (Job  Sheet 
#2) 
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MOTORCYCLE  ENGINES 
UNIT  Vll 

SUGGESTED  ACTIVITIES 

A.  Provide  studento  with  objective  sheet. 

B.  Provide  students  witli  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Show  students  as  many  different  types  of  engines  as  you  have  available,  and  explain 
the  technical  features  of  each  engine  so  students  will  have  a  better  perspective  on  over- 
all engine  design. 

H.  Use  a  cut-away  engine  or  have  a  factory  rep  bring  a  cut-away  engine  to  class  so  stu- 
dents can  see  the  mechanics  of  an  engine  in  operation  and  actually  see  what  happens 
during  intake,  compression,  power,  and  exhaust. 

I.  .iivite  a  factory  rep  or  a  dealer  to  talk  to  the  class  about  advancements  in  motorcycle 
engine  technology. 

J.  Read  Job  Sheet  #1  carefully  and  disable  or  bug  a  motorcycle  as  required  so  students 
will  have  a  legitimate  no-start  complaint  to  work  with. 

(NOTE:  Bugging  three  bikes  with  a  different  no-start  condition  will  permit  students  to 
work  on  all  three  problems  —  spark,  fuel,  and  compression.) 

K.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S1611— Two  Stroke  Theory  and  Troubleshooting  is  available  at  educational  rates  in  Vz" 
VHS  or  Beta  video  tape  from: 

Americaii  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

L.  Other  video  tapes  appropriate  for  this  unit  include  Introduction  to  Internal  Combustion 
Engines,  Two-Stroke  Theory,  Introduction  to  Four-Stroke  Theory,  and  Combustion  in 
>Acf/on.  These  videos  are  available  in  3/4"  U-Matic,  Va^Betal,  V2"  Beta  II,  or  V2"VHS  for- 
mats from: 

Kawasaki  Motors  Corp.,  U.S.A. 
Service  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 

M.     Give  test. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


A.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Voca- 
tional Curriculum  Co^'isortium,  1977. 

B.  Hires,  Bill,  Mark  Tuylor,  and  Mike  Bundy.  Small  Engine  Repair  Tv/oStroke  and  Four- 
Stroke  Cycle.  StiKwater,  OK  7^074:  Mid-America  Vocational  Curriculum  Consortium, 
1985. 

C.  Motorcycle  Technical  Training  Centers  Technician's  Handbook.  Cypress,  CA:  Yamaha 
International  Corporation,  1079. 

D.  Honda  Pro  Training  Reference  Materials,  (Engine  Service).  Gardena,  CA  90247;  Ameri- 
can Honda  Motor  Co.,  Inc.,  1984. 
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INFORMATION  SHEET 


I.     Terms  and  definitions 

A.  Bore  —  Djameter  of  a  cylinder 

B.  Cam  ground  —  A  manufacturing  process  that  gives  pistons  an  elliptical 
shape 

C.  cc  (cubic  centimetei)  —  The  measurement  of  engine  displacement  on  a 
metric  scale 

D.  Combustion  chamber  —  Area  between  the  top  of  the  piston  and  the  cylin- 
der head  where  the  air/fuel  mixture  is  ignited 

E     Crankcase  —  Housing  for  the  crankshaft,  transmission,  and  related  parts 

F.  Cycle  —  Completion  of  the  series  of  events  required  to  produce  a  power 
impulse  from  an  engine 

G.  Horsepower  —  Measurement  of  work  done  in  a  given  period  of  time 

H.  PSI  (pounds  per  square  inch)  —  A  method  of  measuring  pressure 

I.  Reciprocating  motion  —  The  back  and  forth  or  up  and  down  motion  made 
by  a  piston 

J.      Torque  —  The  measurement  of  turning  or  twisting  force 
!l.     Basic  motorcycle  engine  theory 

A.  There  are  two  major  types  of  motorcycle  engines: 

1.  Tv;o-stroke  cycle  engines 

2.  Four-stroke  cycle  engines 

B.  In  the  two-stroke  cycle  engine,  the  cycle  of  events  that  produces  power 
takes  two  strokes  to  complete  or  360  degrees  of  crankshaft  rotation. 

C.  In  the  four-stroke  cycle  engine,  the  cycle  of  events  that  produces  power 
takes  four  strokes  to  complete  or  720  degrees  of  crankshaft  rotation. 

(NOTE:  Two-stroke  cycle  and  four-stroke  cycle  are  technically  the  cort'ect 
names  for  the  two  types  of  engines,  but  in  normal  reference  they  are  usu- 
ally called  two-stroke  or  four-stroke  engines,  and  they  will  be  referenced 
that  way  throughout  the  remainder  of  this  unit.) 
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D.     Engines  are  usually  designed  to  meet  specific  demands,  and  this  requires  a 
variety  of  engine  shapes  or  configurations. 


1. 

One  cylinder 

2. 

In-line  twin  cylinders 

3 

V-twin  rvlinriprs 

V  iVVIII  OJfllllUdO 

4. 

V-4  cylinders 

5. 

Opposed-twin  cylinders 

6. 

Opposed-four  cylinders 

7. 

In-line  three  cylinders 

8. 

in-line  four  cylinders 

9. 

In-line  six  cylinders 

lil.    Terms  related  to  piston  movement  and  their  meanings 

A.  TDC  (Top  Dead  Centei)  —  The  position  of  a  piston  at  its  highest  point  in  a 
cylinder 

B.  ATDC  (After  Top  Dead  Center) — The  position  of  a  piston  at  a  point  between 
TDC  and  halfwa>  down  the  stroke 

C.  ETDC  (Before  Top  Dead  Center)  —  The  position  of  a  piston  at  a  point 
between  halfway  up  and  TDC 

D.  BDC  (Bottom  Dead  Center)  —  The  position  of  a  piston  at  Its  lowest  point  In 
the  cylinder 

E.  ABDC  (After  Bottom  Dead  Center)  —  The  position  of  a  piston  at  a  point 
between  BDC  and  halfway  up  the  stroke 

R  BBDC  (Before  Bottom  Dead  Center)  —  The  position  of  a  piston  at  a  point 
between  halfway  down  and  BDC 

lU     Two^stroke  and  foupstroke  operations 

A.  The  whole  idea  of  an  internal  combustion  engine  is  to  create  heat  energy 
through  combustion  of  the  fuel/air  mixture  and  convert  that  to  mechanical 
energy  through  rotation  of  the  crankshaft 
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B.  A  four-stroke  engine  requires  four  distinct  piston  strokes  to  produce  one 
power  impulse. 

1.  The  intake  stroke 

2.  The  compression  stroke 

3.  The  power  stroke 

4.  The  exhaust  stroke 

C.  Essentially,  what  happens  In  a  four-stroke  engine  is  what  happens  in  a  two- 
stroke  engine  except  that  the  two-stroke  operation  is  more  complex 
because  the  two-stroke  engine  has  intake  and  exhaust  ports  instead  of 
valves. 

D.  The  four-stroke  engine  can  oxhaust  burned  gases  out  of  the  exhaust  valve, 
but  the  two-stroke  engine  has  to  force  burned  gases  out  an  exhaust  port  in 
a  unique  way  that  is  called  "scavenging" 

Major  components  of  a  four-stroke  engine  (Transparency  1) 

/u  Crankcase  —  Contains  the  crankshaft,  bearings^  transmission,  and  other 
components  of  the  lov/er  engine 

B.  Crankshaft  —  The  shaft  which  changes  reciprocating  piston  motion  into 
rotary  motion 

C.  Connecting  rod  —  Attaches  the  piston  to  the  crankshaft 

D.  Piston  —  A  cam  ground  cylinder  that  slides  up  and  down  In  an  engine  cylin- 
der and  is  attached  to  a  connecting  rod 

E-  Rings  —  Metal  inserts  fitted  into  the  top  of  a  piston  to  retain  pressure  as 
the  piston  moves 

E  Cylinder — The  hollow  cylinder  extending  from  the  engine  case  to  the  cylin- 
der head  to  house  the  piston  and  permit  piston  movement 

G.  Cylinder  head  —  The  covering  that  closes  the  top  end  of  the  cylinder  and 
may  contain  valves  and  cam  shafts 

H.  Va5ves  —  Devices  used  to  open  and  close  Intake  and  exhaust  passages 

I.  Camshafts  —  Shafts  with  egg-shaped  lobes  that  strike  rocker  arms  to 
change  rotary  motion  from  the  crankshaft  Into  reciprocating  motion  to 
open  valves 

J.  Gasket  —  Allows  for  the  irregularities  in  the  mating  surfaces  of  two  parts  to 
assure  a  leak-proof  seal 
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VI.  Major  components  of  a  two-stroke  engine  (Transparency  2) 

A.  Crankcase  —  Contains  the  crankshaft,  bearings,  transmission,  and  other 
components  of  the  lower  engine 

B.  Crankshaft  —  The  shaft  which  changes  reciprocating  piston  motion  into 
rotary  motion 

C.  Connecting  rod  —  Attaches  the  piston  to  the  crankshaft 

D.  Piston  —  A  cam-ground  cylinder  that  slides  up  and  down  in  an  engine  cylin- 
der and  is  attached  to  a  connecting  rod 

E.  Rings  —  Metal  inserts  fitted  into  the  top  of  a  piston  to  retain  pressure  as 
the  piston  moves 

R  Cylinder  —  The  hollov;  cylinder  extending  from  the  engine  case  that 
houses  the  piston  and  contains  intake,  ;:ansfer,  and  exhaust  ports 

G.  Cylinder  head  —  The  covering  that  c'oses  the  top  end  of  the  cylinder 

H.  Gasket  —  Allows  for  irregularities  in  the  mating  surfaces  of  two  parts  to 
assure  a  ieak-proof  seal 

VII.  Steps  In  operation  of  a  four-stroke  engine  (Transparency  1) 

A.  The  720  degree  revolution  of  a  four-stroke  engine  begins  with  the  piston  at 
TDC. 

B.  As  the  piston  moves  down  to  BDC,  it  creates  a  partial  vacuum  in  the  cylin- 
der as  the  intake  valve  opens  to  allow  the  air/fuel  mixture  into  the  cylinder. 

(NOTE  This  is  called  the  "intake"  stroke.) 

0.  As  the  piston  moves  up  from  BDC  to  TDC,  both  the  intake  and  exhaust 
valves  close  and  the  air/fuel  mixture  in  the  cylinder  is  compressed. 

(NOTE  This  is  called  the  "compression"  stroke.) 

D.  As  the  piston  reaches  TDC,  the  spaiK  plug  ignites  the  air/fuel  mixture  and 
the  combustion  produce.,  high  pressure  which  forces  the  piston  to  move 
down. 

E  The  downward  movement  of  the  piston  Is  carried  through  the  connecting 
rod  to  the  crankshaft,  and  it  causes  the  crankshaft  to  rotate. 

(NOTE:  The  previous  two  events  are  called  the  "power"  stroke.) 
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R  As  the  piston  completes  the  power  stroke,  and  just  before  it  reaches  BDC, 
the  exhaust  valve  opens  and  burned  gases  are  forced  out  of  the  cylinder  as 
the  piston  moves  on  up  to  TDC. 

(NOTE:  The  final  step  is  called  the  "exhaust"  stroke.) 

G.  The  piston  has  made  four  complete  strokes,  has  completed  a  720  degree 
rotation,  and  is  at  TDC  once  more  as  the  cycle  starts  over. 

Vili.     Steps  in  operation  of  a  two-stroke  engine  (Transparency  2) 

The  360  degree  revolution  of  a  two-stroke  engine  begins  v;ith  the  piston  at 
BDC. 

As  the  piston  moves  upward.  It  clears  the  intake  port  and  allows  a  fresh 
supply  of  the  air/fuel  mixture  from  the  carburetor  to  enter  the  crankcase. 

As  the  air/fuel  mixture  enters  the  crankcase,  the  piston  moves  past  and 
closes  the  exhaust  port  as  it  compresses  the  air/fuel  mixture  above  the  pic 
ton. 

As  the  piston  reaches  TDC,  a  spark  ignites  the  compressed  fuel/air  mixture 
and  drives  the  piston  dovm  with  enough  force  that  the  power  turns  the 
crankshaft. 

As  the  piston  moves  down,  it  closes  the  intake  port  and  compresses  the  air/ 
fuel  ^nixture  in  the  crankcase. 

As  the  piston  moves  farther  down  it  slides  past  the  exhaust  port  wh'ch 
opens  to  allow  burned  gaseo  to  flow  out  of  the  cylinder. 

As  the  piston  moves  even  farther  down,  it  opens  the  transfer  port  which 
allows  the  air/fuel  mixture  that  has  been  compressed  in  the  crankcase  to 
enter  the  upper  part  of  the  cylinder. 

(NOTE:  This  is  how  the  air/fuel  mixture  gets  to  the  upper  cylinder  combus- 
tion chamber  so  it  can  be  compressed  as  indicated  in  Step  C.) 

The  fresh  air/fuel  mixture  sv;eeps  into  the  upper  cylinder  and  quickly 
pushes  out  remaining  exhaust  gases  from  the  cylinder  in  a  scavenging 
action. 

Just  as  the  combustion  chamber  above  the  piston  is  filled  with  a  fresh  sup* 
ply  of  air/fuel,  the  piston  reaches  BDC  and  starts  the  cycle  over  again. 


A. 
B. 
C. 

D. 


F. 
G. 

H. 
I. 
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IX.     Four-stroke  engine  characteristics 

A.  Four-stroke  engines  are  lypicaiiy  found  on  street  bikes  and  touring  bikes 
because  they  are  durabie,  reiiabie,  and  run  more  smoothiy  .than  two-stroke 
engines. 

(NOTE:  There  are  exceptions  to  the  ruie,  but  in  the  50cc  to  1400cc  range  and 
beyond,  street  and  touring  bikes  usually  have  four-stroke  engines.) 

B.  A  four-stroke  engine  properly  operated  and  maintained  is  virtuaiiy  troubie 
free  and  wiii  not  require  neariy  as  much  sen/ice  as  a  two-stroke  engine. 

C.  Four-stroke  engines  typicaliy  give  excellent  gas  mileage  and  generaiiy  give 
better  performance  in  a  wider  power  band. 

D.  Four-stroke  engines  have  lower  poliution  levels  in  the  exhaust  emissions 
and  four-stroke  engines  do  meet  EPA  standards  for  exhaust  emission  con- 
troi. 

E.  Four-stroke  engines  usuaiiy  run  a  bit  cooier  than  two-stroke  engines. 

F.  Four-stroke  ngines  are  identified  by: 

1.  Number  of  cyiinders  and  vaives  per  cyiinder 

2.  Cyiinder  arrangement 

3.  Number  of  camshafts 

4.  Piacement  of  camshafts 

Example:   A  Honda  V-65  engine  is  a  V-4  doubie  overhead  cam  with 
four  vaives  per  cyiinder 

X«     Two-stroke  engine  characteristics 

A.  Two-stroke  engines  are  typicaiiy  used  on  off-road  bikes  and  ATV's  because 
they  are  iightweight,  compact,  powerfui,  and  cosl  less  than  four-stroke 
engines. 

B.  Two-stroke  engines  have  fev/  moving  parts  and  are  easy  to  sen/ice,  but 
require  sen/ice  more  often. 

(NOTE:  High  rpm  and  heat  b  iiid-up  contribute  to  fast  piston,  ring,  and  cylin- 
der wear  in  two-stroke  engines.) 
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C.  Modern  two-stroke  engines  have  several  improvements  that  enhance  per- 
formance: 

1.  They  are  liquid  cooled. 

2.  They  have  smaller  bores  and  longer  strokes. 

3.  They  turn  at  a  slower  rpm,  yet  produce  horsepower  comparable  to 
older  type  two-strokes  because  they  produce  more  torque. 

Example:  An  older  two-stroke  might  have  a  70mm  bore,  a  64mm 
stroke,  and  a  250cc  displacement  while  a  modern  two- 
stroke  v;ith  a  250cc  displacement  would  have  a  66  mm 
bore  and  a  72  mm  stroke 

4.  They  have  hi-tech  coatings  on  cylinder  walls  and  pistons  to  improve 
durability 

5.  They  have  improved  exhaust  design  that  increases  horsepower  and 
improves  performance. 

D.  Almost  ail  two-stroke  engines  use  a  reed  valve  induction  system  to  control 
the  intake  flow  of  the  fuel/air  mixture. 

E.  Some  two-stroke  engines  use  some  type  of  valve  to  control  exhaust  port 
timing  and  improve  performance. 

R      It's  difficult  to  find  a  two-stroke  engine  that  meets  the  exhaust  emission 
control  standards  set  by  the  EPA. 

(NOTE:  This  is  partly  due  to  the  fact  that  engine  lubricating  oil  is  either 
injected  into  the  engine  by  an  injector  pump  or  premixed  with  the  gas,  and 
oil  simply  does  not  burn  well.) 

Problems  that  cause  poor  engine  performance 

A.  To  perform  well,  an  engine  must  have: 

1.  Good  quality  fuel 

2.  Good  compression 

3.  A  strong  spark 

(NOTE:  On  a  multi-cylinder  engine,  low  compression,  lack  of  fuel,  or 
lack  of  spark  may  only  cause  a  miss  or  a  rough-running  condition.) 

B.  Without  the  proper  combination  of  fuel,  compression,  and  spark,  an  engine 
win  not  run  smoothly  and  may  not  run  at  all. 
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C.  The  purpose  of  the  carburetor  is  to  mix  a  specified  amount  of  fuel  with  air 
to  serve  engine  needs  at  all  speeds. 

D.  Problems  with  carburetors  can  almost  always  be  corrected  with  a  complete 
disassemhiv,  cleaning,  reassembly,  and  adjustment. 

E.  Compression  is  affected  by  several  conditions: 

1.  Improper  valve  adjustment  is  the  most  common  problem,  especially 
on  smaller  engines  (125cc  or  less). 

2.  Ring  and  piston  wear  or  damage  cause  poor  compression. 

3.  A  leaking  cylinder  head  gasket  will  cause  poor  compression. 

4.  Burned  or  bent  valves  cause  poor  or  no  compression. 

F.  The  lack  of  a  strong  spark  may  be  caused  by  the  malfunction  of  any  part  of 
the  ignition  system: 

1.  Ignition  points  that  are  dirty  burned,  worn,  or  improperly  adjusted 
can  cause  a  weak  spark  or  no  spark  at  all. 

2.  Defective  triggering  coils  in  electronic  ignition  systems  can  cause  a 
weak  spark  or  no  spark  at  all. 

3.  A  weak  power  source  like  a  battery  or  primary  coil  can  cause  a  weak 
spark  or  no  spark  at  all. 

4.  A  defective  ignition  control  unit  in  an  electronic  ignition  system  can 
cause  erratic  spark,  weak  spark,  or  no  spark  at  all. 

5.  Connecting  wires  that  are  disconnected,  shorted,  or  damaged  usu- 
ally result  in  no  spark  at  all. 

G.  For  an  engine  to  run  smoothly,  fuel,  spark,  and  compression  events  must 
happen  in  a  specific  sequerice  and  at  a  specific  time. 

Tools  required  for  basic  engine  troubleshooting 

A.  Basic  hand  tools 

B.  C'.ean  shop  towel 

C.  One  liter  container  for  catching  gasoline 

D.  A  pump-type  oil  can  with  30W  oil  in  it 

E.  A  compression  gauge  set 

F.  A  spark  tester 
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Two-Stroke  Engine  Operation 
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MOTORCYCLE  ENGINES 
UNIT  VII 


JOB  SHEET  #1  -  TROUBLESHOOT  A  NO-START  COMPLAINT 
ON  A  ONE-CYLINDER  MOTORCYCLE  ENGINE 

Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towel 

5. 

One  liter  container  to  catch  gasoline 

6. 

Spark  tester 

7. 

Fuel  as  required 

8. 

Pencil  and  paper 

9. 

Safety  glasses 

Routine  #1  —  Checking  for  proper  spark 

1.  Check  the  area  to  make  sure  it  Is  free  of  fire  hazards  and  that  there  Is  a  fire  extin 
gulsher  nearby. 

2.  Put  on  safety  glasses. 

3.  Remove  the  spark  plug.  (Figure  1) 


FIGURE  1 
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4.    Clip  the  spark  tester  onto  a  convenient  ground  on  the  cylinder.  (Figure  2) 
FIGURE  2 


5.    Install  the  spark  plug  high  tension  lead  onto  the  spark  tester. 

^'    engine         transmission  is  in  neutral  with  switch  ON  and  attempt  to  start  the 

a.  If  there  is  a  spark  present,  the  no-start  problem  is  not  likely  to  be  in  the 
ignition  system. 

b.  If  there  is  no  spark  present,  you  have  probably  isoiated  the  problem. 

{NOTE:  Troubleshooting  an  ignition  system  will  be  covered  in  a  later  unit 
but  for  now,  continue  your  troubleshooting  to  familiarize  yourself  with  a 
systematic  no-start  troubleshooting  sequence.) 

n    Have  your  instructor  check  your  work. 
^'    sSel^        findings  on  the  troubleshootii    log  that  accompanies  this  job 

Routine  #2  —  Making  -  dry  compression  test 

1.  Leave  your  safety  glasses  on. 

2.  Select  the  proper  adapter  and  screw  it  into  the  spark  plug  hole.  (Figure  3) 
FIGURE  3 
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4.  Lay  the  compression  gauge  In  a  convenient. place. 

5.  Turn  the  thro.de  on  the  motorcycle  to  a  wide  opon  position.  (Figure  5) 


6.    Crank  the  engine  until  the  engine  has  made  several  revolutions  or  until  the  nee- 
dle on  the  gauge  stops  moving.  (Fi<}ure  6) 


274 


290 


JOB  SHEET  #1 

7.    Read  and  record  your  results  on  the  troubleshooting  log. 

a.  If  compression  is  low,  it  could  be  a  problem  with  the  head  gasket  or  prob- 
lems with  the  valves  or  the  pistons  and  rings. 

(NOTE  Top  end  repairs  will  be  covered  in  a  later  unit,  bu*  for  now,  continue 
your  troubleshooting.) 

b.  If  compression  appears  to  be  okay,  the  problem  is  somewhere  else. 

c.  If  compression  is  low,  a  wet  test  will  help  you  further  isolate  the  problem. 
CU    Have  your  instructor  check  your  work. 

D.     Routine  #3  —  Making  a  wet  compression  test 

1.  Leave  your  safety  glasses  on. 

2.  Remove  the  compression  gauge  adapter  from  the  spark  plug  hole. 

3.  Squirt  a  small  amount  of  engine  oil  out  into  the  spark  plug  hole.  (Figure  7) 


FIGURE  7 


4.  Replace  the  adapter  in  the  spark  plug  hole. 

5.  Repeat  the  compression  checking  procedure  outlined  in  Routine  #2. 

a.  If  compression  increase  is  noticeable,  the  problem  is  most  likely  with  the 
piston  and  rings. 

(NOTE:  Piston  and  ring  service  will  be  covered  in  a  later  unit.) 

b.  If  there  is  little  or  no  increase  in  compression,  the  problem  is  most  likely  In 
the  valves  or  possibly  the  head  gasket. 

c.  If  compression  appears  to  be  okay,  move  on  and  troubleshoot  the  fuel  sys- 
tem. 
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6.    Record  your  results  on  the  troubleshooting  log. 
CD    Have  your  instructor  check  your  work. 
Routine  #4  —  Checking  the  fuei  system 

1.  Leave  your  safety  giasses  on. 

2.  Make  sure  the  fuei  vaive  Is  turned  on, 

(NOTE  Some  modeis  have  a  vacuum-controiied  fuei  vaive  that  has  to  be 
svi/itched  to  a  "Prime"  position  before  fuei  v/iii  go  to  the  carburetor  when  the 
engine  is  not  running.) 

a.  if  the  fuei  vaive  was  turned  off,  turn  it  on  and  it's  possibie  you  have  quickly 
found  the  probiem. 

b.  if  the  fuei  valve  was  on,  check  to  make  sure  there  is  adequate  fuei  In  the 
tank. 

c.  if  the  lank  requires  fuei,  put  at  ieast  a  iiter  of  fuel  in  it. 

3.  Try  to  start  the  motorcycie  to  see  If  fiiiing  the  tank  soived  the  problem. 

a.  if  the  bike  starts,  you  soived  the  probiem. 

b.  If  the  bike  will  not  start,  continue  troubleshooting. 

4.  Loosen  the  drain  screw  at  the  bottom  of  the  fuei  bowl. 

a.  if  fuei  is  present  at  this  point,  the  probiem  is  in  the  carburetor  and  the  car- 
buretor should  be  removed,  cleaned,  replaced,  and  adjusted. 

b.  If  fuel  is  not  present  at  this  point,  the  problem  is  In  the  fuel  delivery  system 
and  may  require  removing  the  fuel  tank  or  the  fuel  valve,  or  both. 

(NOTE:  Carburetor  sen/ice  and  fuel  delivery  sen/ice  will  be  covered  in  a 
later  unit.) 

5.  Record  your  findings  on  the  troubleshooting  log. 

6.  Make  a  written  appraisal  of  what  you  think  is  causing  the  no-start  condition  you 
have  been  troubleshooting. 

[D    Have  your  instructor  check  your  work. 

7.  Clean  up  area  and  return  tools  and  materials  to  proper  ':torage. 
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Troubleshooting  Log 


Routine  #1:  Checking  for  proper  spark 
Spark  is  not  present  □ 
Spark  is  present  □ 

Routine  #2:  Making  a  dry  compression  test 
Compression  reading:  


Routine  #3:  Making  a  wet  compression  test 
Compression  reading:  


Routine  #4:  Checking  the  fuel  system 

Fuel  valve  was  not  turned  on  □ 
Fuel  valve  was  turned  on 

Checking  for  fuel  at  the  drain  screw  at  the  bottom  of  the  fuel  bowl  proved  that 
Problem  is  in  the  carburetor 
Problem  is  in  the  fuel  delivery  system 

Your  appraisal  of  v/hat  you  think  is  causing  the  no-start  condition: 


Your  Name:. 


Date^ 
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MOTORCYCLE  ENGINES 
UNIT  VII 

JOB  SHEET  #2  -  r  ERFORM  A  LEAK-DOWN  TEST  ON 
A  ON&CYLiNDER  MOTORCYCLE  ENGINE 

Tools  and  materials 
1.    Motorcycle  or  engine  as  selected  by  instructor 
Z    Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towel 

5.  Cylinder  leakage  tester 

6.  Minimum  60-lb.  compressed  air  supply 

7.  Safety  glasses 
Procedure 

1.  Check  to  make  sure  the  area  is  free  of  fire  hazards  and  that  there  is  a  fire  extin- 
guisher nearby. 

2.  Put  on  safety  glasses. 

3.  Remove  the  spai1<  plug. 

4.  Put  the  engine  at  TDC  on  lha  compression  stroke. 

(NOTE:  On  a  four-stroke  engine,  make  certain  it  is  not  on  TDC  between  the 
exhaust  and  intake  stroke,  so  if  you  have  doubts,  ask  your  instructor  for  help.) 
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Lock  the  crankshaft  in  place  so  that  it  cannot  turn  during  this  test.  (Figure  1) 

(CAUTION:  Have  your  Instructor  check  to  make  sure  the  crankshaft  is  secure 
because  if  it  turns  when  compressed  air  is  applied  to  the  engine  it  will  invalidate 
the  test  and  perhaps  injure  you  or  somebody  else.) 


FIGURE  1 


!nstall  the  adapter  into  the  spailc  plug  hole.  (Figure  2) 


FIGURE  2 
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Hook  the  leakage  tester  to  the  adapter.  (Figure  3) 

(CAUTION:  If  you're  using  a  manual!/  adjustable  tester,  make  certain  that  the 
regulator  control  is  backed  out  all  the  way  so  there  will  b&  no  Immediate  surge  of 
pressure  In  the  cylinder  when  you  tum  the  compressed  p'  m.) 


FIGURE  3 


8.    Hook  the  compressed  air  line  onto  the  tester.  (Figuie  4) 
FIGURE  4 
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9.    Turn  the  regulator  knob  in  slowly  to  permit  compressed  air  to  enter  the  cylinder, 
and  do  not  open  the  regulator  beyond  60  PSI.  (Figure  5) 


a.  If  both  gautjes  read  the  same,  it  means  there  is  zero  leakage  and  there  is 
no  problem  with  compression. 

b.  If  the  second  gauge  reads  less  than  60  PSI,  divide  that  figure  into  60,  and 
then  subtract  that  figure  from  ^00  to  get  your  percentage  of  leakage. 

Example:  If  the  second  gauge  reads  40  PSI,  40  divided  by  60  equals 
approximately  66,  and  66  from  1(K)  leaves  33,  so  the  leakage  fs 
33  percent 

11.  Consult  your  sen/ice  manual  fortho  maximum  allowable  leakage,  and  record  that 
figure  here:  

a      If  you  get  an  unallowable  percentage  of  leakage,  you  can  isolate  the  prob* 
lem  by  listening  for  and  feeiing  the  source  of  the  escaping  air. 

(NOTE:  This  sometimes  requires  removing  the  exhaust  pipe  or  the  carbu- 
retor.) 

b.      If  the  percentage  of  leakage  is  within  allowable  limits,  then  compression 
is  okay 

n     Have  you,  instructor  check  your  work  before  removing  any  test  equipment. 

12.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 


FIGURE  5 


10.    Record  the  pressure  reading^  on  both  gauges:  left  gauge 
gauge   


right 
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MOTORCYCLE  ENGINES 
UNIT  VH 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  —  TROUBLESHOOT  A  NO-START  COMPLAJNT 
ON  A  ONE-CYLINDER  MOTORCYCLE  ENGINE 


Student's  name  Date . 


Evs/uator's  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  ihis  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  ''Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  **No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  compexency,  have  the  student  review  the  materials  and  try  again.) 

The  student: 

1.  Wore  safety  glasses. 

2.  Checked  for  proper  spark. 

3.  Made  a  dry  compression  test. 

4.  Made  a  wet  compression  test. 

5.  Checked  the  fuel  system. 

6.  Entered  appropriate  items  on  log. 

7.  Cleaned  area  and  returned  tools  to  storage. 

Evaluator*^  comments:  


YES 

NO 

1. 

□ 

□ 

2. 

□ 

□ 

3. 

□ 

□ 

4. 

□ 

□ 

5. 

□ 

□ 

6. 

□ 

□ 

7. 

□ 

□ 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly  Improperly 
selected  selected 
and/or  used       and/or  used 
2  1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly  Improperly 
selected  selected 
and/or  used       and/or  used 
2  1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 

4  — 
3  — 
2  — 
1  — 

Skilled 

Moderate  skills 
Limited  skills 
Unskilled 

(EVALUATOR  NOTE:  if  an  average  score  is  needed  to  complete  a  compete  icy  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


283 


ERIC 


MM-  301 


MOTORCYCLE  ENGINES 
UNIT  VII 


PRACTICAL  TEST  #2 
JOB  SHEET  #2  -  PERFORM  A  LEAK-DOWN  TEST  ON  A 
ONE-CYLINDER  MOTORCYCLE  ENGINE 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  tasi<,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  '  Yes"  or  "No"  blanks  to  designate  v/hether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 


The  student: 

1.  Checked  out  proper  equipment. 

2.  Prepared  safe  work  area. 

3.  Wore  safety  glasses. 

4.  Placed  engine  at  TDC. 

5.  Safely  secured  the  crankshaft. 

6.  Properly  installed  adapter  in  spark  plug  hole. 

7.  Properly  hooked  up  leakage  tester  to  adapter. 

8.  Properly  hooked  compressed  air  line  to  tester. 

9.  Turned  regulator  knob  slovi/ly 

10.  Completed  leak-dovi/n  test. 

11.  Recorded  findings  properly. 

12.  Cleaned  up  area  and  returned  tools. 


YES 

NO 

1. 

□ 

□ 

2. 

□ 

□ 

3. 

□ 

□ 

4. 

□ 

□ 

5. 

□ 

□ 

6. 

□ 

□ 

7. 

□ 

□ 

8. 

□ 

□ 

9. 

□ 

□ 

10. 

□ 

□ 

11. 

□ 

□ 

12. 

□ 

□ 

Evaluator's  comments: . 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  m«*erial55 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Caiefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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NAME. 


1. 


2. 


TEST 

Match  the  terms  on  the  right  with  their  correct  definitions. 


a. 

Diameter  of  a  cylinder 

4 

1. 

uranKcasB 

b. 

A  manufacturing  process  that  gives  pistons 

2. 

Horsepower 

an  elliptical  shape 

3. 

Bore 

c. 

The  measurement  of  engine  displacement 

on  a  metric  scale 

4. 

Torque 

d. 

Area  between  the  top  of  the  piston  and  the 

5. 

Combustion  chamber^ 

cylinder  head  where  the  air/fuel  mixture  is 

ignited 

6. 

Cam  ground 

e. 

Housing  for  the  crankshaft,  transmission, 

7. 

cc 

and  related  parts 

8. 

Cycle 

f. 

Completion  of  the  series  of  events  required 

to  produce  a  power  impulse  from  an  engine 

9. 

Reciprocating  motion 

g. 

Measurement  of  work  done  in  a  given  period 

10. 

PSl 

of  time 

.h.      A  method  of  measuring  pressure 


 i.      The  back  and  forth  or  up  and  down  motion 

made  by  a  pi&lon 

 j.      The  measurement  of  turning  or  twisting 

force 

Complete  statements  concerning  basic  motorcycle  engine  theory  by  Inserting  the 
word(s)  or  number(s)  that  best  completes  each  statement. 

a.  There  are  two  major  types  of  motorcycle  engines: 

1)   cycle  engines 

2)   cycle  engines 

b.  in  the  two-stroke  cycle  engine,  the  cycle  of  events  that  produces  power  takes  two 
strokes  to  complete  or  degrees  of  crankshaft  rotation. 
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c.  In  the  four-stroke  cycle  engine,  the  cycle  of  events  that  produces  power  takes 
four  strokes  to  complete  or  degrees  of  crankshaft  rotation. 

d.  Engines  are  usually  designed  to  meet  specific  demands,  and  this  requires  a  vari- 
ety of  engine  shapes  or  

Match  terms  related  to  piston  movement  with  their  ccr.ect  meanings. 

 a.      The  position  of  a  piston  at  its  highest  point      1.  BTDC 

in  a  cylinder 

2.  ABDC 

 b.      The  position  of  a  piston  at  a  point  between 

TDC  and  halfway  down  the  stroke  3.  BBDC 

 c.      "^he  position  of  a  piston  at  a  point  between      4.  TDC 

halfway  up  and  TDC 

5.  ATDC 

 d.      The  position  of  a  piston  at  its  lowest  point  (n 

the  cylinder  6.  BDC 

 e.      The  position  of  a  piston  at  a  point  between 

BDC  and  halfway  up  the  stroKe 

 f.      The  position  of  a  piston  at  a  v'^oint  between 

halfway  down  and  BDC 

Complete  statements  concerning  two-stroke  and  four-stroke  operations  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.      The  whole  idea  of  an  internal  combustion  engine  is  to  create 


_  _  through  combustion  of  the  fuel/air  mixture  and  convert  that  to 
mechanical  energy  through  rotation  of  the  crankshaft. 

b.  A  four-stroke  engine  requires  four  distinct  piston  strokes  to  produce  one  power 
impulse. 

1)  The  stroke 

2)  The .  stroke 

3)  The  .  stroke 

4)  The  stroke 

c.  Essentially,  what  happens  in  a  four-stroke  engine  is  what  happens  in  a  two-stroke 

engine  except  that  the  operation  is  more  complex  because  the 

—  engine  has  intake  and  exhaust  ports  instead  of  valves. 

d.  The  four-stroke  engine  can  e)^haust  burned  gases  out  of  the  exhaiist  valve,  but 
the  two-stroke  engine  has  to  force  burned  gases  out  an  exhaust  port  in  a  unique 
way  that  is  called  
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5.    Match  terms  concerning  major  components  of  a  four-stroke  engine  with  their  functions. 


Contains  the  crankshaft,  bearings,  trans- 

1. 

Valves 

mission,  and  other  components  of  the  lower 

engine 

2, 

Connecting  rod 

b. 

The  shaft  which  changes  reciprocating  pis- 

3. 

Piston 

ton  motion  into  rotary  motion 

4. 

Gasket 

c. 

Attaches  the  piston  to  the  crankshaft 

5. 

Crankcase 

d. 

A  cam  ground  cylinder  that  slides  up  and 

down  in  an  engine  cylinder  and  Is  attached 

6. 

Crankshaft 

to  a  connecting  rod 

Cylinder 

7. 

e. 

Metal  inserts  fitted  Into  the  top  of  a  piston 

to  retain  pressure  as  the  piston  moves 

8. 

Camshafts 

J.      The  hollow  cylinder  extending  from  the      9.  Rings 
engine  case  to  the  cyllnde:  head  to  house 
the  piston  and  permit  piston  movement         10.  Cylinder  head 

.g.  The  covering  that  closes  the  top  end  of  the 
cylinder  and  may  contain  valves  and  cam 
shafts 

^h.  Devices  used  to  open  and  close  intake  and 
exhaust  passages 

J.  Shafts  with  egg-shaped  lobes  that  strike 
rocker  arms  to  change  rotary  motion  from 
the  crankshaft  Into  reciprocating  motion  to 
open  valves 

J.  Allows  for  the  In-egularities  In  the  mating 
surfaces  of  two  parts  to  assure  a  leak-proof 
seal 
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6.    Match  terms  concerning  major  components  of  a  two-stroke  engine  with  their  functions. 


Contains  the  cranl<shaft,  bearings,  trans- 
mission, and  other  components  of  the  lower 
engine 

The  shaft  which  changes  reciprocating  pis- 
ton motion  into  rotary  motion 


_c.      Attaches  the  piston  to  the  crankshaft 


.e. 


1.  Crankshaft 

2.  Cylinder  head 

3.  Gasket 

4.  Connecting  rod 

5.  Crankcase 

A  cam-ground  cylinder  that  slides  up  and 
dov/n  in  an  engine  cylinder  and  is  attached      6.  Piston 
to  a  connecting  rod 

7.  Cylinder 

Metal  inserts  fitted  into  the  top  of  a  p'ston 
to  retain  pressure  as  the  piston  moves  8.  Rings 

The  hollow  cylinder  extending  from  the 
engine  case  that  houses  the  piston  and  con- 
tains intake,  transfer,  and  exhaust  ports 

The  covering  that  closes  the  top  end  of  the 
cylinder 

Allows  for  irregularities  in  the  mating  sur- 
faces of  two  parts  to  assure  a  leak-proof 
seal 

Arrange  in  order  the  steps  in  the  operation  of  a  four-stroke  engine  by  placing  the  correct 
sequence  number  in  the  appropriate  blank. 

 a.      As  th  3  piston  reaches  TDC,  the  spark  plug  ignites  the  air/fuel  mixture  and 

the  combustion  produces  high  pressure  which  forces  the  piston  to  move 
down. 


-h. 


-C. 


_e. 


As  the  piston  moves  up  from  BDC  to  TDC,  both  the  intake  and  exhaust 
valves  close  and  the  air/fuel  mixture  in  the  cylinder  is  compressed. 

The  downward  movement  of  the  piston  is  carried  through  the  connecting 
rod  to  the  crankshaft,  and  it  causes  the  crankshaft  to  rotate. 

The  720  degree  revolution  of  a  four-stroke  engine  begins  with  the  piston  at 
TDC. 

As  the  piston  moves  down  to  BDC,  it  creates  a  partial  vacuum  In  the  cylin- 
der as  the  intake  valve  opens  to  allow  the  air/fuel  mixture  into  the  cylinder. 

The  piston  has  made  four  complete  strokes,  has  completed  a  720  degree 
rotation,  and  is  at  TDC  once  more  as  the  cycle  starts  over. 

As  the  piston  completes  the  power  stroke,  and  just  before  It  reaches  BDC, 
the  exhaust  valve  opens  and  burned  gases  are  forced  out  of  the  cylinder 
as  the  piston  moves  on  up  to  TDC. 
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8.  Arrange  in  order  the  steps  in  the  operation  of  a  two-stroke  engine  by  placing  the  correct 
sequence  number  in  the  appropriate  blank. 

 a.      The  fresh  air/fuel  mixture  sweeps  into  the  upper  cylinder  and  quickly 

pushes  out  remaining  exhaust  gases  from  the  cylinder  in  a  scavenging 
action. 

 b.      As  the  piston  moves  down,  it  closes  the  intake  port  and  compresses  the 

air/fuel  mixture  In  the  crankcase. 

 c.      The  360  degree  revolution  of  a  two-stroke  engine  begins  with  the  piston  at 

•  BDC. 

Just  as  the  combustion  chamber  above  the  piston  is  filled  with  a  fresh 
supply  of  air/fuel,  the  piston  reaches  BDC  and  starts  the  cycle  over  again. 

As  the  piston  moves  upward,  it  clears  the  intake  port  and  allows  a  fresh 
supply  of  the  air/fuel  mixture  from  the  carburetor  to  enter  the  crankcase. 

As  the  air/fuel  mixture  enters  the  crankcase,  the  piston  moves  past  and 
closes  the  exhaust  port  as  It  compresses  the  air/fuel  mixture  above  the 
piston. 

As  the  piston  moves  even  farther  down,  it  opens  the  transfer  port  which 
allows  the  air/fuel  mixture  that  has  been  compressed  in  the  crankcase  to 
enter  the  upper  part  of  the  cylinder. 

As  the  piston  reaches  TDC,  a  spark  ignites  the  compressed  fuel/air  mix- 
ture and  drives  the  piston  down  with  enough  force  that  the  power  turns  the 
crankshaft. 

As  the  piston  moves  farther  down  it  slides  past  the  exhaust  port  which 
opens  to  allow  burned  gases  to  flow  out  of  the  cylinder. 

9.  Select  true  statements  concerning  four-stroke  engine  characteristics  by  placing  an  "X" 
In  the  blank  beside  each  statement  that  is  true. 

(NOTE  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 a.      Four  stroke  engines  are  typically  found  on  street  bikes  and  touring  bikes 

because  they  are  durable,  reliable,  and  run  more  smoothly  than  two-stroke 
engines. 

 b.      A  four-stroke  engine  properly  operated  and  maintained  is  virtually  trouble 

free  and  will  require  as  much  service  as  a  two-stroke  engine. 

 c.      Four  stroke  engines  typically  give  poor  gas  mileage  but  generally  give  bet- 
ter performance  in  a  wider  power  band. 


J,  290 


 e. 

 g- 

 ^h. 

 i. 


308 


TEST 


 ^d.      Four-stroke  engines  have  lower  pollution  levels  in  the  exhaust  emissions 

and  four-stroke  engines  do  meet  EPA  standards  for  exhaust  emission  con- 
trol. 

 ^e.      Four-stroke  engines  usually  run  a  bit  hotter  than  two-stroke  engines. 

 f.      Four-stroke  engines  are  identified  by: 

1)  Number  of  cylinders  and  valves  per  cylinder 

2)  Cylinder  arrangements 

3)  Number  of  camshafts 

4)  Placement  of  camshafts 

10.    Select  true  statements  concerning  two-stroke  engine  characteristics  by  placing  an  "X" 
In  the  blank  jeside  each  statement  that  is  true. 

(NOTB  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 a.      Two-stroke  engines  are  typically  used  on  off-road  bikes  and  ATV's  because 

they  are  lightweight,  compact,  powerful,  and  cost  more  than  four-stroke 
engines. 

 b.      Two-stroke  engines  have  few  moving  parts  and  are  easy  to  service,  but 

require  service  more  often. 

 c.      Modern  two-stroke  engines  have  several  improvements  that  enhance  per- 
formance: 

1)  They  are  liquid  cooled. 

2j  They  have  larger  bores  and  shorter  strokes. 

3)  They  turn  at  a  slower  rpm,  yet  produce  horsepower  comparable  to  older 
type  two-strokes  because  they  produce  more  torque. 

4)  They  have  hi-tech  coating  on  cylinder  walls  and  pistons  to  Improve 
duraollity. 

5)  They  have  improved  exhaust  design  that  decreases  horsepower  and 
Improves  performance 

 ^d.      Almost  all  two-stroke  engines  use  a  reed  valve  induction  system  to  control 

the  Intake  flow  of  the  fuel/air  mixture. 

 e.      Some  tv;o-stroke  engines  use  some  type  of  valve  to  control  exhaust  port 

timing  and  Improve  performance. 

 f.      It's  easy  to  find  a  two-stroke  engine  that  meets  the  exhaust  emission  con- 
trol standards  set  by  the  EPA. 
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11.    Complete  statements  ccnceming  problems  that  cause  poor  engine  performance  by 
Inserting  the  word(s)  that  best  completes  each  statement. 

a.  To  perform  well,  an  engine  must  have: 

1)  fuel 

2)   compression 

^)    A  spark 

b.  Without  the  proper  combination  of  ,   . — and 

 ,  an  engine  will  not  run  smoothly  and  may  not  run  at  all. 

c.  The  purpose  of  the  is  to  mix  a  specified  amount  of  fuel  with  air  to 

serve  engine  needs  at  all  speeds. 

d.  Problems  with  carburetors  can  almost  always  be  conrected  with  a  complete 
 ,  ,  ,  and  . 

e.  Compression  is  affected  by  several  conditions: 

1)    Improper  adjustment  is  the  most  common  problem, 

especially  on  smaller  engines. 


2)    Ring  and  piston  wear  or  damage  cause . 


3)  A  leaking  will  cause 

poor  compression. 

4)  Burned  or  valves  cause  poor  or  no  compression. 

f.  The  lack  of  a  strong  spark  may  be  caused  by  the  malfunction  of  any  part  of  the 
ignition  system: 

1)  that  are  dirty,  burned,  worn,  or  Improp- 
erly adjusted  can  cause  a  weak  spark  or  no  spark  at  all. 

2)  Defective  .  'n  electronic  lgn;tion  systems 

can  cause  a  weak  spark  or  no  spark  at  all. 

3)  A  weak  like  a  battery  or  primary  coll  can 

cause  a  weak  spark  or  no  spark  at  all. 

4)  A  defective  in  an  elec- 
tronic ignition  system  can  cause  erratic  spark,  weak  spark,  or  no  spark  at 
all. 

5)  .  that  are  disconnected,  shorted,  or  dam- 
aged usually  result  In  no  spark  at  all. 

g.  For  an  engine  to  run  smoothly,  fuel,  spark,  and  compression  events  must  happen 
In  a  specific  and  ax  a  specific  
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12.    Completo  the  following  list  of  tools  required  for  basic  engine  troubleshooting  by  insert- 
ing the  word(s)  that  best  completes  each  statement. 

a.  Baste  tools 

b.   shop  towel 

c.  One  liter  container  for  catching  


d.  A  oil  can  with  30W  oil  in  it 

e.  A  gauge  set 

f.  A  spark  

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

13.    Demonstrate  the  ability  to: 

a.  Troubleshoot  a  no-start  complaint  on  a  one-cylinder  motorcycle  engine.  (Job 
Sheet  #1) 

b.  Perform  a  leak-down  test  on  a  one-cylinder  motorcycle  engine.  (Job  Sheet  #2) 
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9 


1. 

a. 

3 

f. 

8 

b. 

6 

g- 

2 

c. 

7 

h. 

10 

d. 

5 

i. 

9 

e. 

1 

j- 

4 

2. 

a. 

1) 

Two-Stroke 

2) 

Four-stroke 

b. 

360 

c. 

720 

d. 

Configurations 

3. 

a. 

4 

d. 

6 

b. 

5 

e. 

2 

c. 

1 

f. 

3 

4. 

a. 

Heat  energy 

b. 

1) 

Intake 

2) 

Compression 

3) 

Power 

4) 

Exhaust 

c. 

Two-stroke,  two-stroke 

d. 

"Scavenging" 

5. 

a. 

5 

f. 

7 

b. 

6 

g. 

10 

c. 

2 

h. 

1 

d. 

3 

i. 

8 

e. 

9 

j- 

4 

6. 

a. 

5 

e. 

8 

b. 

1 

f. 

7 

c. 

4 

g- 

2 

d. 

6 

h. 

3 

7. 

a. 

4 

e. 

2 

b. 

3 

f. 

7 

c. 

5 

g- 

6 

d. 

1 

8. 

a. 

h 

f. 

3 

b. 

5 

g- 

7 

c. 

1 

h. 

4 

d. 

9 

i. 

6 

e. 

2 

• 
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9.    a,  d,  f 

10.  b,  d,  e 

11.  a.       1)    Good  quality 

2)  Good 

3)  Strong 

b.  Fuel,  compression,  spark 

c.  Carburetor 

d.  Disassembly,  cleaning,  reassembly,  adjustment 

e.  1)  Valve 

2)  Poor  compression 

3)  Cylinder  head  gasket 

4)  Bent 

f.  1)    Ignition  points 

2)  Triggering  coils 

3)  Power  source 

4)  Ignition  control  unit 

5)  Connecting  wires 

g.  Sequence,  time 

12.  a.  Hand 

b.  Clean 

c.  Gasoline 

d.  Pump-type 

6.  Compression 
f.  Tester 

13.  Performance  skills  evaluated  by  practical  tests 
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BATTERY  AND  ELECTRICAL 
SERVICE 

UNIT  VIII 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  battery  service,  battery 
safety,  and  battery  identification.  The  student  should  also  be  able  to  splice  and  solder  electri- 
cal wires,  service  and  install  a  motorcycle  battery,  and  troubleshoot  with  a  test  light.  These 
competencies  will  be  evidenced  by  correctly  completing  the  procedures  outlined  In  the 
assignment  and  job  sheets  and  by  scorino  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  battery  and  electrical  service  with  their  correct  definitions. 

2.  Complete  statements  concerning  batter'  ,3. 

3.  Select  true  statements  concerning  battery  safety 

4.  Solve  problems  concerning  battery  identification. 

5.  Complete  statements  concerning  battery  maintenance. 

6.  Complete  statements  concerning  hydrometers. 

7.  Solve  problems  concerning  electrical  circuits. 

8.  Complete  statements  concerning  systematic  electrical  troubleshooting. 

9.  Select  true  statements  concerning  test  light  troubleshooting. 

10.  Complete  statements  concerning  voltmeter  use. 

11.  Select  true  statements  concerning  types  of  splices. 

12.  Trace  a  motorcycle  brake  light  circuit  on  a  wiring  diagram.  (Assignment  Sheet  #1) 


SPECIFIC  OBJECTIVES 


OBJECTIVE  SHEET 


Demonstrate  the  ability  to: 

a.  Service  and  charge  a  new  motorcycle  battery  (Job  Sheet  #1) 

b.  Remove,  clean,  service,  and  install  a  motorcycle  battery  (Job  Sheet  #2) 
0.      Check  the  output  of  a  charging  system.  (Job  Sheet  #3) 

d.      Use  a  test  light  to  verify  voltage.  (Job  Sheet  #4) 
6.      Splice  and  solder  electrical  vi^ires.  (Job  Sheet  #5) 
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A  BATTERY  AND  ELECTRICAL  SERVICE 

^  UNIT  Vlil 


SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparency. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

R  Demonstrate  and  discuss  the  procedures  outlined  in  the  Job  sheets. 

G.  Discuss  battery  safety  and  impress  upon  students  the  hazards  of  working  with  battery 
electrolyte. 

H.  Impress  upon  students  the  importance  of  wearing  safety  glasses  at  all  times  during 
battery  service  and  importance  of  not  putting  their  heads  directly  over  a  battery  at  any 
time  or  for  any  reason. 

I.  Demonstrate  the  procedure  for  disconnecting  a  battery,  negative  first,  and  for  recon* 
necting  a  battery,  positive  first,  and  explain  to  stur!ents  why  the  procedure  is  vital  to 
safety 

J.      Demonstrate  the  u&u  of  a  test  light  and  a  voltmeter. 

K.      Demonstrate  the  use  of  a  battery  hydrometer,  and  how  to  read  one. 

L.      Show  a  sulfated  battery  Sv*)  students  will  have  knowledge  of  what  sulfation  looks  like. 

M.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S1616— Baffer/es  and  Their  SeMce:  31 026— Storage  Batteries  are  available  at  educa- 
tional rates  in  V2"  VHS  or  Beta  video  tapes  from: 

American  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

N.  Another  video  tape  appropriate  for  this  unit  of  instruction  is  Battery  Theory  ana  Malnte- 
nance.  This  video  is  available  in  U-Matic,  V2"  Beta  I,  V2"  Beta  II,  or  V2"  VHS  formats 
from: 

Kawasaki  Motors  Corp.,  U.S.A. 
Service  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 


• 


0.     Give  test. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


A.  Hein,  Jim,  and  Mike  Bundy.  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Voca- 
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1985. 

C.  Training  Reference  Materials.  Gardena,  CA:  American  Honda  Motor  Co.,  Inc.,  1985. 

D.  1987  Yuasa  Motorcycle  and  ATV  Battery  Specifications  and  Applications.  Reading,  PA 
19603:  Yuasa  General  Battery  Corporation,  1087. 
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INFORMATION  SHEET 


I.  Terms  and  definitions 

A.  Ampere-hcur  capacity  —  The  ability  of  a  battery  to  deliver  electricity  as  cal- 
culated by  multiplying  battery  discharge  current  in  amperes  times  the  num- 
ber of  hours  the  battery  is  capable  of  supplying  that  current 

Example:  A  12  ampere-hour  battery  wiW  deliver  12  amps  for  1  hour  or  1 
arnp  for  12  hours 

B.  Amperes  —  The  measurement  of  the  cunrent  flow 

C.  Voltage  —  The  measurement  of  electrical  pressure 

D.  Ohms  —  The  measurement  of  resistance  to  electrical  flow 

E.  Soldering  paste  —  A  weak,  acid  flux  that  cleans  a  wire  and  improves  the 
adhesive  quality  of  a  wire  so  that  solder  will  adhere  to  the  wire  more  readily 

F.  Solderless  connections  —  Electrical  connectors  and  terminals  that  are 
crimped  to  ends  of  v/!res 

G.  Tinning  —  Melting  a  small  amount  of  solder  onto  the  tip  of  a  soldering  gun 
to  insure  proper  heat  transfer  from  the  tip  of  the  gun  to  the  area  being  sol- 
dered 

II.  Batteries 

A.  A  battery  is  a  device  that  stores  electrical  energy  in  chemical  form. 

B.  Lead  acid  batteries  used  in  motorcycles  are  built  in  groups  of  2*vo!t  cells. 

C.  Each  cell  of  a  battery  contuJns  2  volts,  and  the  cells  can  be  an'anged  to 
form  a  6-voIt  or  a  12-voIt  battery. 

Example:   A  6-voIt  battery  contains  three  2-volt  cells,  and  a  12-volt  battery 
contains  six  2-voIt  cells. 

D.  Lead  acid  reactions  have  limitations,  and  no  matter  how  large  a  cell  is.  It 
will  still  contain  only  2  volts  of  electricity. 

E.  The  battery  is  primarily  the  energy  source  for  starting  the  engine  and  run- 
ning some  lights;  however,  the  generator  or  alternator  supplies  the  electric- 
ity needed  to  run  other  lights  and  accessories  and  maintain  the  battery. 

R  Another  function  of  the  charging  system  (generator/alternator)  is  to  restore 
normal  power  to  the  battery  after  the  battery  has  been  partially  discharged 
by  starting. 
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Battery  safety 

A.  Always  wear  a  face  shield  when  you  are  working  around  a  battery. 

B.  Always  disconnect  the  negative  battery  cable  FIRST  when  removing  a  bat- 
tery and  replace  the  negative  cable  LAST  when  installing  a  battery. 

(NOTE  Remember  to  remove  negative  first,  install  negative  last  will  help 
insure  that  you  never  short  out  the  battery  or  cause  a  spark  that  could 
cause  the  battery  to  explode.) 

C.  Bctteries  emit  toxic  hydrogen  gas  which  is  very  explosive,  especially  when 
a  battery  is  being  charged,  so  always  charge  a  battery  in  a  well  ventilated 
area  away  from  open  flames  or  anything  that  could  spark. 

D.  Because  of  toxic  fumes  and  the  potential  for  explosion,  NEVER  put  your 
head  directly  over  a  battery  when  you  are  servicing  one. 

E  Battery  electrolyte  contains  sulphuric  acid  and  should  never  be  allowed  to 
contact  your  eyes,  skin,  or  clothes. 

F.  Should  you  ever  get  electrolyte  on  your  skin  or  clothes,  apply  baking  soda 
immediately  and  wash  it  off  with  generous  amounts  of  soap  and  water. 

G.  Should  you  ever  get  electrolyte  in  your  eyes,  remain  calm,  get  assistance 
immediately,  go  to  the  eye  flushing  station,  and  wash  your  eyes  out  with 
generous  amounts  of  clean  water. 

(NOTE  Persons  who  get  acid  in  their  eyes  frequently  panic  and  hurt  them- 
selves by  running  into  something  or  by  falling,  and  another  problem  is  that 
people  will  get  to  the  eye  flushing  station  and  instinctively  keep  their  eyes 
closed  which,  of  course,  will  not  permit  the  water  to  wash  away  the  acid.) 

H.  Always  get  immediate  medical  attention  if  you  get  acid  in  your  eyes. 
IV.     Battery  Identification 

A.  Most  motorcycle  batteries  use  JIS  (Japanese  Industrial  Standards)  to  indi- 
cate their  construction  and  performance  characteristics. 

B.  The  combination  of  numbers  and  letters  is  used  to  indicate  the  voltage, 
amperage,  and  specific  application  for  each  battery  as  well  as  the  country 
of  manufacture. 

Example:  12N12A-4A-1  Indicates  a  12-voIt  battery  made  in  Japan  (Nippon) 
with  a  12  ampere-hour  capacity;  the  4  is  a  manufacturing  code 
Indicating  post  locations,  the  A  is  the  position  of  the  battery 
exhaust  vent,  and  the  1  is  another  manufacturing  code  number 
for  battery  Identification. 
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C.  For  the  technician,  the  most  important  thing  about  battery  identification  fs 
the  ampere-hour  capacity  rating  which  dictc.;es  the  charging  rate. 

D.  A  battery  charging  rate  should  never  exceed  10%  of  the  ampere-hour  rat- 
ing. 

Example:  A  12  ampere-hour  battery  should  be  charged  at  the  rate  of  1.2 
amps  for  10  hours 

E.  Charging  a  battery  at  a  rate  of  higher  than  10%  can  cause  the  battery  to 
overheat  and  destroy  the  battery. 

{NOTE  Charging  rates  that  are  too  high  are  a  common  cause  of  battery 
damage,  and  you  can  usually  teli  if  the  charging  rate  has  been  too  high  if  it 
requires  quite  a  bit  of  distilled  v;ater  to  top  off  the  electrolyte  In  the  cells.) 

F.  Using  an  automobile  battery  charger  on  a  motorcycle  battery  v;ill  ruin  the 
battery. 

G.  Jumping  a  motorcycle  battery  with  a  car  battery  will  ruin  the  motorcycle 
battery  and  probably  damage  the  motorcycle  electrical  system. 


Battery  maintenance 

A.  When  a  motorcycle  comes  in  for  service,  the  electrolyte  level  in  the  battery 
should  alv;ays  be  checked. 

B.  The  electrolyte  level  in  the  battery  should  be  maintained  with  distilled  water 
only 

C.  A  light  coating  of  grease  or  petroleum  jelly  on  the  battery  post  will  help  to 
reduce  corrosion  and  damage  resulting  from  corrosion,  but  petroleum  jelly 
should  never  be  put  on  the  battery  case. 

D.  Terminals  and  cables  can  be  cleaned  with  a  mixture  of  baking  soda  and 
water,  and  the  battery  box  can  be  cleaned  with  the  same  solution. 

(CAUTION:  Make  sure  the  filler  caps  are  in  place  so  soda  cannot  get  into 
battery  cells.) 

E  When  inspecting  a  battery,  a!v;ays  check  for  sulfation  which  will  appear  as 
whitish  discoloration  on  the  plates  Inside  the  battery  because  It  means  the 
battery  is  bad  and  you  shouldn't  waste  time  trying  to  charge  it 


VL  Hydrometers 

A.  A  hydrometer  is  a  necessity  for  checking  the  specific  gravity  of  the  electro- 
lyte in  a  battery  cell. 

B.  Reading  battery  voltage  with  a  voltmeter  could  give  an  acceptable  reading 
even  with  one  weak  or  bad  cell,  but  only  a  hydrometer  reading  for  specific 
gravity  will  indicate  the  condition  of  each  individual  cell. 
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C.  Specific  gravity  readings  will  not  be  accurate  if  they  are  taken  immediately 
after  adding  distilled  water  to  the  electrolyte. 

(NOTE  It  takes  about  30  minutes  for  distilled  water  to  thoroughly  mix  with 
the  acid.) 

D.  A  specific  gravity  reading  of  1.265  or  above  indicates  a  fully  charged  bat- 
tery. 

E     A  specific  ^^vity  reading  of  less  than  1.2  indicates  that  charging  is 
required. 

VII.     Bectrlcai  circuits 

A.  The  electrical  system  on  a  motorcycle  is  broken  into  circuits  that  work  inde- 
pendently of  each  other. 

Example:  The  brake  light  works  off  Its  own  circuit  and  the  turn  signals 
work  off  a  circuit  of  their  own 

B.  Most  motorcycles  have  eight  circuits: 


1. 

Ignition  circuit 

2. 

Charging  circuit 

3. 

Headlight  and  tail  light  circuit 

4. 

Brake  light  circuit 

5. 

Horn  circuit 

6. 

Turn  signals  circuit 

7. 

Engine  warning  light  circuit 

8. 

Accessory  circuit 

C.  Motorcycle  circuits  are  not  complex  or  really  too  difficult  to  troubleshoot 
because  wiring  diagrams  are  easy  to  read,  and  the  wires  are  color  coded  for 
easy  tracing. 

Example:  Motorcycle  manufacturers  have  standard  color  codes,  and 
what  a  red  wire  does  on  one  bike,  it  v;ill  do  the  same  thing  on  all 
other  bikes  made  by  that  mar.ufacturer 
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Vili.     Systematic  electrical  troubleshooting 

A.  Systematic  electrical  troubleshooting  means  isolating  a  problem  in  as 
short  a  time  as  possible. 

B.  Systematic  troubleshooting  means  doing  things  with  procedures  that  have 
bcsn  proven  efficient. 

C.  Some  of  the  elements  of  systematic  troubleshooting  Include: 

1.  Clearly  understanding  ''^e  customer's  complaint 

2.  Having  the  proper  wiring  diagram  available  to  locate  the  components 
in  the  affected  circuit 

3.  Knowing  the  colors  of  wires  you  will  be  looking  for  and  testing 

4.  Knowing  the  location  of  plug-In  and  soldered  connections  where 
troubles  are  most  likely  to  occur 

5.  Knowing  the  routes  that  wires  take  so  you  can  physically  trace  them 
on  the  bike 

6.  Having  the  proper  test  equipment  to  measure  electrical  activity 

D.  By  splitting  a  circuit  in  half,  the  problem  can  be  isolated  to  the  front  half  or 
the  back  half  of  the  circuit. 

Example:  When  you  look  at  a  wiring  diagram  you  can  determine,  pretty 
much,  the  mid-way  point  of  a  circuit,  and  if  you  determine  that 
voltage  is  present  from  the  source  to  the  mid-point,  then  the 
problem  is  in  the  other  half  of  the  circuit 

E.  By  continuing  to  split  the  circuit  in  half,  you  can  quickly  isolate  the  trouble 
area. 

iX.     Test  light  troubleshooting 

A.  Because  a  test  light  requires  no  adjustment,  is  almost  indestructable,  and 
is  suitable  for  almost  all  electrical  troubleshooting,  it  is  the  handiest  trou* 
bleshooting  instrument  of  all. 

B.  A  test  light  will  only  Indicate  the  presence  of  voltage,  not  the  amount  of 
voltage,  but  most  readings  made  in  electrical  troubleshooting  require  no 
more  than  the  knowledge  that  voltage  is  or  is  not  present. 

C.  A  test  light  cannot  be  used  to  measure  battery  voltage,  resistance,  the  out- 
put of  a  charging  system  or  any  condition  that  requires  knowing  specific 
voltage  or  resistance. 
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D.  As  entry-level  technicians  gain  skills,  they  will  find  that  it  is  important  to 
learn  to  use  other  more  sophisticated  test  instruments  ouch  as  a  VOM  or  a 
service  tester. 

E.  Entry  level  technicians  who  develop  good  skills  with  a  test  light  will  find 
learning  to  use  more  sophisticated  test  instruments  much  easier. 

X.  Voltmetar  use 

A.  When  you  need  to  know  the  specific  voltage  in  a  circuit  or  circuit  compo- 
nent, a  voltmeter  must  be  used. 

B.  Although  senior  technicians  use  voltmeters  and  VOM's  for  sopSiisticated 
diagnosis,  entry-level  technicians  mostly  use  a  voltmeter  to  test  battery 
voltage. 

C.  Testing  a  battery  with  voltmeter  Is  a  simple  procedure: 

1.  Set  the  voltmeter  on  10V  DC  to  check  a  6-voIt  system,  or  on  20V  DC  to 
check  a  12-volt  system. 

2.  Place  the  red  probe  on  the  positive  battery  post. 

3.  Place  the  black  probe  on  the  negative  battery  post. 

4.  Read  the  results  from  the  proper  scale. 

D.  A  standard  voltmeter  reading  with  engine  off  and  all  lights  on  should  show 
a  minimum  of  10.5  volts. 

E.  A  standard  voltmeter  reading  with  the  starter  engaged  should  not  drop 
belov/  8.5  volts. 

XI.  Splicing  and  soldering 

A.  The  tv;o  most  common  splices  used  around  motorcycle  wires  are  the  sim- 
ple straight  splice  and  the  tap  splice. 

B.  A  simple  straight  splice  requires  removing  about  half  an  inch  of  insulation 
from  each  wire  to  be  spliced  and  twisting  the  two  wires  together. 

C.  A  simple  splice  should  be  completed  by  soldering  the  splice  area  to  insure 
a  permanent  connection,  and  then  insulated  with  shrink  tubing  or  electrical 
tape. 

D.  A  tap  splice  requires  removing  about  half  an  inch  of  insulation  from  the 
wire  to  be  tapped  into  and  half  an  inch  of  insulation  from  the  end  of  the  tap 
wire. 
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A  tap  splice  should  also  be  completed  by  wrapping  the  tap  wire  around  the 
straight  v;ire,  and  soldered  and  insulated. 

Simple  splices  are  used  mostly  to  repair  broken  wires,  and  tap  splices  are 
used  mostly  for  the  addition  of  accessory  lights  and  other  electrical  add* 
ons. 

Before  making  a  tap  splice,  be  certain  that  the  electrical  system  will  sup- 
port the  additional  requirements  that  the  accessory  will  add  to  the  circuit. 
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ASSIGNMENT  SHEET  #1  —  TRACE  A  MOTORCYCLE  BRAKE  LIGHT 
CIRCUIT  ON  A  WIRING  DIAGRAM 

Directions:  Refer  to  the  color  codes  listed  in  Figure  1  to  find  the  colors  cf  the  wires  that  you 
will  need  to  trace.  Use  a  marking  pen  to  trace  ihe  brake  light  circuit  from  the  brake  light  back 
to  the  battery,  including  the  grounding  circuit.  Study  the  accompanying  Figure  1  wiring  dia- 
gram fold-cut  carefully  before  you  start  marking,  and  use  the  following  hints  to  approach  the 
problem  systematically  Be  sure  to  make  all  entries  in  the  Circuit  Log  that  accompanies  this 
assignment  sheet. 

1.  Start  at  the  brake  light. 

2.  Reference  Figure  1  to  make  sure  you  know  which  is  the  brake  light  wire  as 
opposed  to  the  tail  light  wires,  and  that  you  do  not  confuse  hot  wires  with  ground 
wires. 

3.  Locate  the  component  parts  of  the  circuit:  the  rear  brake  light  and  its  connec- 
tions, the  front  brake  light  switch  and  its  connections,  and  any  other  connections 
that  may  be  in  the  circuit  because  connections  and  switcnes  are  the  most  likely 
points  of  trouble. 

4.  Locate  the  brake  light  circuit  fuse  and  see  what  other  circuit  it  protects  because 
if  the  other  circuit  is  not  functioning  and  the  brake  light  circuit  is  not  functioning, 
then  you  can  be  almost  certain  that  the  trouble  is  a  blown  fuse. 
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Circuit  Log 

1.  What  color  is  the  wire  leading  from  the  brake  light  back  to  the  switches? 

2.  What  color  is  the  wire  from  the  brake  light  switches  to  the  fuse? 


3.    Is  the  color  of  wire  from  the  brake  light  switches  to  the  fuse  present  anywhere 
else  on  the  wiring  diagram? 


4.    What  color  is  the  wire  leading  from  the  fuse  and  from  what  power  source  does  it 
originate? 


5.    What  condition  has  to  exist  for  the  wire  leading  from  the  power  sources  to  the 
fuse  to  be  hot? 


6.    What  color  is  the  wire  leading  from  the  ignition  switch  to  the  battery? 
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ANSWERS  TO  ASSIGNMENT  SHEET 

1.  Green  with  a  yellow  stripe 

2.  White  with  a  green  stripe 

3.  No 

4.  Black,  and  it  comes  from  the  ignition  switch 

5.  The  ignition  switch  must  be  ON 

6.  Red 

(NOTE:  The  actual  tracing  of  the  circuit  should  be  evaluated  on  accuracy  and  complete- 
ness.) 
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JOB  SHEET  #1  -  SERVICE  AND  CHARGE  A  NEW 
MOTORCYCLE  BATTERY 

Tools  and  materials 


1. 

Battery  as  selected  by  instructor 

2. 

Battery  acid  as  required 

3. 

l\^otorcycle  battery  charger 

4. 

Basic  hand  tools 

5. 

Battery  hydrometer 

6. 

Battery  voltmeter 

7. 

Clean  shop  towels 

8. 

Pencil 

9. 

Face  shield 

Procedure 

1.  Put  on  a  face  shield 

2.  Unseal  the  battery  by  removing  the  rubber  sealing  cap  from  where  the  vent  tube 
will  go.  (Figure  ^) 

FIGURE  1 


3.    Listen  for  a  hiss  of  air  as  you  pull  the  sealing  cap  off,  because  this  will  indicate 
the  battery  vacuum  se&l  is  intact  and  charging  time  will  be  less. 
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4.    Attach  the  vent  tube,  making  sure  that  it  is  free  of  obstructions  and  not  kinked, 
and  if  it  is  kinked  reshape  it  by  dipping  it  in  hot  water  for  a  few  minutes.  (Figure  2) 
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8. 
□ 
9. 


10. 


11. 
12. 

13. 


Wait  until  the  bubbiing  stops,  and  top  off  each  ceil  with  eiectroiyte  up  to  the 
upper  ievei  ilne  marl^ed  on  the  battery  case.  (Figure  5) 

FIGURE  5  mf^'mmmmm^^ 


Repiace  the  batter>'  caps. 
Have  your  instructor  check  your  work. 

Make  sure  the  battery  charger  is  turned  off,  or  better  yet,  not  piugged  in. 

Hook  the  battery  charger  positive  cabie  onto  the  battery  positive  post  first- 

(NOTE:  The  charger  is  off  or  unpiugged  and  there  is  no  danger  at  this  point,  but 
aiways  make  it  a  practice  when  working  with  a  battery  to  hook  up  positive  first, 
negative  iast,  and  to  unhook  negative  first,  positive  last.) 

Hook  the  battery  charger  negative  cabie  onto  the  battery  negative  post  next 

Make  sure  the  battery  is  positioned  in  an  area  where  it  cannot  damage  anything 
near  it  in  the  event  battery  acid  may  ieak  out  during  charging. 

Plug  the  charger  into  an  appropriate  outlet  and  turn  the  charger  on  to  the  lowest 
charging  range.  (Figure  fi) 


FIGURE  6 
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14,    Check  the  battery  ampere-hour  rating  on  the  case  and  do  not  exceed  a  charging 
rate  of  nriore  than  10%  of  that  rating.  (Figure  7) 


FIGURE  7 


15.    Determine  the  date  of  manufacture  stamped  below  the  gas  vent  on  the  battery 
case,  and  figure  charging  time  according  to  the  following  schedule: 


Months  elapsed 
since  manufacture* 


Charging  hours 


Less  than  12  months 


3  hours 


12  to  18  months 


5  hours 


18  to  24  months 


10  hours 


More  than  24  months 


15-20  hours 


16-    Feel  the  battery  case  from  time  to  time  as  it  is  charging  to  make  sure  electrolyte 
temperature  does  not  go  beyond  the  safe  limit  of  113^R 

{CAUTION:  If  you  think  the  electrolyte  may  be  getting  too  hot,  turn  the  <*arger  off 
and  check  the  electrolyte  temperature  with  the  temperature  gauge  on  the 
hydrometer.) 

17.  Permit  the  battery  to  charge  for  the  specified  time,  and  remember  that  In  a  serv- 
ice department  you  would  t>e  doing  other  jobs  while  the  battery  charges. 

18.  Turn  the  charger  off,  remove  the  charging  cables,  negative  first,  then  positive, 
and  unplug  the  charger. 

19.  Let  the  battery  sit  for  5  to  10  minutes  and  then  remove  the  filler  caps. 
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20. 
21, 


22. 


24. 
25. 


Use  a  battery  hydrometer  designed  for  checking  motorcycle  battenes,  and  check 
the  specific  gravity  of  the  electrolyte  in  each  cell. 

Insert  the  hydrometer  Into  a  cell,  squeeze  the  hydrometer  bulb,  and  draw  electro- 
lyte Into  the  hydrometer  tube  until  it  raises  the  float  from  the  bottom  of  the  tube 
and  the  tube  Is  floating  freely  (Figure  8) 

FIGURE  8        .  .^^^''^■K^HBHHi 


Check  the  specific  gravity  as  Indicated  by  the  electrolyte  level  on  the  hydrometer 
gauge  and  write  down  the  specific  gravity  for  the  first  ceil  on  the  service  log  that 
accompanies  this  job  sheet 

Repeat  the  procedure  for  each  cell  and  enter  your  specific  gravity  readings  on 
the  service  log. 

Replace  the  filler  caps  and  return  the  hydrometer  to  proper  storage. 

Use  a  battery  volt  meter  to  check  the  voltage  stored  in  the  battery  and  write  your 
reading  on  the  service  log,  (Rgure  9) 


FIGURE  9 


CD    Have  your  Instructor  check  your  woric 


26.    Glean  up  area  and  return  tools  and  materials  to  proper  storage. 
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Battery  Service  Log 

1.  Specific  gravity  readings:  Cell  #1 

Cell  #2 
Cell  #3 
Cell  #4 
Cell  #5 
Cell  #8 

2.  Voltage  reading:  

Your  name  
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JOB  SHEET  #2  —  REMOVE,  CLEAN,  SERVICE,  AND 
INSTALL  A  NEW  MOTORCYCLE  BATTERY 


Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Wire  brush 

6. 

Baking  soda 

7. 

Distilled  water 

8. 

Face  shield 

Procedure 

1.  Put  on  a  face  shield. 

2.  Secure  the  bike  in  an  upright  position  so  that  It  is  safoiy  away  from  sparks 
flames. 

3.  Locate  the  battery. 

4.  Remove  the  negative  battery  cable. 

5.  Remove  the  positive  battery  cable. 

6.  Disconnect  the  vent  tube. 

7.  Remove  the  bracket,  clamp,  or  rubber  strap  that  holds  the  battery  in  place. 

8.  Remove  the  battery  from  its  protective  case. 

9.  Place  the  battery  in  a  convenient  area  on  a  vt/orkbench.  (Figure  1) 


FIGURE  1 
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Clean  the  corrosion  and  dirt  from  both  battery  posts  with  a  wire  brush  or  baking 
soda  and  water.  (Figure  2) 


Look  at  the  battery  cells  carefully  to  see  if  there  is  a  whitish  looking  build-up 
between  the  plates  and  if  the  plates  appear  to  be  corroded  together* 

Check  every  cell  carefully  for  the  presence  of  whitish  sulfation,  and  if  sulfation  is 
present  on  all  or  any  one  of  the  cells,  the  battery  should  probably  be  replaced. 

Inspect  the  battery  case  for  cracks  or  damage  that  would  indicate  the  battery 
has  been  frozen,  and  if  such  damage  is  present,  the  battery  should  be  replaced. 
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15.  Inspect  the  battery  posts  to  see  if  there  is  damage  from  corrosion  or  cracks 
caused  by  overtightening,  and  if  the  damage  is  too  severe,  the  battery  shouid  be 
replaced.  (Figure  4) 


FiGURE  4 


16.    Confirm  that  the  battery  appears  to  be  okay,  and  then  top  off  each  ceil  with  dis- 
tilled water  and  replace  the  filler  caps.  (Figure  5) 


FIGURE  5 


17.  Hook  the  battery  up  to  a  battery  charger  as  outlined  in  Job  Sheet  #1. 

18.  Charge  the  battery  for  a  minimum  of  10  hours  at  10%  of  its  ampere-hour  capac- 
ity, and  don't  be  alarmed  if  it  takes  thirty  minutes  to  an  hour  for  charging  to  start. 

19.  Turn  the  charger  off  and  unhook  the  battery  after  charging. 

20.  Remove  the  filler  caps  and  check  each  cell  with  a  hydrometer  as  outlined  in  Job 
Sheet  #1. 

21.  Replace  the  filler  caps,  and  if  the  hydrometer  indicates  the  battery  Is  fully 
charged,  it  is  ready  to  put  back  In  place. 

D    Have  your  instructor  check  your  work. 
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22.  Use  a  wire  brush  to  clean  corrosion  or  dirt  from  the  battery  cable  ends  until  the 
metal  connectors  appear  bright  and  shiny,  and  clean  the  connector  bolts  and 
nuts. 

23.  Inspect  the  battery  cable  ends  for  damage  from  corrosion  or  overtightening,  and 
if  the  damage  is  too  severe  the  cables  should  be  replaced. 

24.  Use  a  baking  soda  and  water  mixture  and  a  wire  brush  to  clean  the  protective 
case  that  holds  the  battery,  and  then  dry  it  with  a  clean  shop  toweh 

25.  Install  the  battery  back  into  its  protective  case  and  secure  it  with  its  support 
clamp  or  bracket 

26.  Install  the  vent  tube,  and  doublecheck  to  make  sure  it  Is  free  of  kinks  or  short 
bends  and  that  it  is  properly  routed.  {Figure  6) 


FIGURE  6 


27. 


Coat  each  battery  post  lightly  with  light  grease  or  vaseline. 


28. 


Install  the  positive  battery  cable  first. 


29. 


Install  the  negative  battery  cable  last. 


□ 


Have  your  instructor  check  your  work. 


30. 


Clean  up  the  area  and  return  tools  and  materials  to  proper  storage. 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  VIII 

JOB  SHEET  #3  —  CHECK  THE  OUTPUT  OF  A  CHARGING  SYSTEM 

A.     Tools  and  materials 

1.  Motorcycle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Clean  shop  towel 

4.  Voltmeter 

5.  Face  shield 
fe.  Procedure 

1.  Put  on  a  face  shield. 

2.  Secure  the  motorcycle  so  it  can  be  safely  started. 

3.  Set  your  meter  to  read  voltage  anticipated  from  the  battery. 

4.  Clip  the  red  lead  to  the  positive  battery  terminal  and  the  black  lead  to  the  nega- 
tive battery  terminal. 

5.  Note  the  battery  voltage  reading  on  the  meter.  (Figure  1) 
FIGURE  1      HMT^  "^VHHHHOHHBnBHBB 


6.    Watch  the  meter  as  you  start  the  motorcycle. 
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7.    Note  hov;  far  the  voltage  drops.  (Figure  2) 


FIGURE  2 


8.  Compare  the  voltage  drop  with  the  specifications  in  the  service  manual. 

a.  If  the  voltage  drops  down  to  about  8  or  9  volts,  the  starting  system  is  prob- 
ably okay; 

b.  If  the  voltage  drops  down  below  8  volts,  chances  are  the  problem  is  in  the 
starter  itself. 

9.  Start  the  motorcycle. 

10.  Watch  the  volt  meter,  and  as  you  slowly  accelerate  the  engine,  you  should  see  a 
noticeable  increase  in  voltage,  up  to  15  volts. 

a.  If  the  volts  reading  does  increase  to  15  volts  or  slightly  beyond,  the  charg- 
ing system  is  okay. 

b.  If  the  voltage  reading  does  not  increase  to  15  volts,  the  charging  system 
needs  to  be  serviced. 

11.  Shut  the  motorcycle  off. 

CD    Have  your  instructor  check  your  work. 

12.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #4  —  USE  A  TEST  LIGHT  TO  VERIFY  VOLTAGE 


Tools  and  materials 

1.  Motorcycle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Test  light 

4.  Face  shield  and  safety  glasses 
Procedure 

(NOTE:  When  a  customer  complaint  states  that  a  brake  light  is  not  working,  the  follow- 
ing troubleshooting  procedure  will  quickly  isolate  the  problem.) 

1.  Put  on  a  face  shield  and  run  your  test  light  lines  across  the  battery  terminals  to 
make  sure  the  test  light  is  working. 

(NOTE:  Wear  safety  glasses  for  the  rest  of  this  procedure.) 

2.  Find  the  wiring  diagram  in  the  service  manual,  locate  all  wires  from  the  battery 
through  the  fuse  on  through  the  front  and  rear  brake  light  switches,  and  on  to  the 
brake  light.  (Figure  1) 


FIGURE  1 
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Hook  the  alligator  clip  on  the  test  nght  to  a  known  good  ground  such  as  the 
engine  or  the  negative  terminal  of  the  battery.  (Figure  2) 

(NOTE:  Even  v/hen  a  fuse  looks  okay,  never  assume  it  is  okay  until  you  check  It 
v/ith  the  follov/ing  procedure  because  the  appearance  of  the  fuse  can  easily  hide 
a  bad  solder  connection  within  the  fuse  itself,  and  loose  ends  cannot  be 
detected  with  a  visual  inspection.) 


FIGURE  2 


Turn  the  ignition  ON. 

Place  the  test  light  probe  on  the  wire  leading  TO  the  fuse  at  a  point  near  the  fuse 
receptacle.  (Figure  3) 


FIGURE  3 


a      If  the  test  light  lights  up,  you're  getting  power  from  the  power  source  Into 
the  fuse. 

b.      If  the  test  light  does  not  light  up,  you  have  isolated  the  problem  In  the 
power  source. 
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Leave  the  ignition  switch  ON  and  place  the  test  light  probe  on  ihe  wire  leading 
FROM  the  fuse  at  a  point  near  the  fuse  receptacle.  (Figure  4) 


FIGURE  4 


7. 


a.  If  the  test  lights  up,  the  fuse  is  okay,  and  the  trouble  is  on  down  the  line. 

b.  If  the  test  light  doesn't  light  up,  replace  the  fuse  and  then  check  the  new 
fuse. 

(NOTE:  Fuses  don't  just  buvA  out,  they  usually  blow  because  there's  a 
short  in  the  circuit,  so  when  checking  the  new  fuse  always  assume  there 
may  be  a  pinched  wire,  bare  wire,  or  a  shorted  circuit  somewhere  down  the 
line.) 

Remove  the  brake  light  lens  and  brake  light  bulb.  (Figure  5) 
FIGURE  5 


8.    Hook  the  alligator  clip  of  the  test  light  to  a  known  ground  such  as  the  battery  or 
the  engine. 
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9.  Hold  the  brake  lever  or  brake  pedal  down,  put  the  test  light  probe  on  the  brake 
light  bulb  contact  point  in  the  bulb  housing,  and  watch  for  the  test  light  to  light 
up.  (Figure  6) 


FIGURE  6 


a.  If  the  test  lighi  lights  up,  it  means  the  brake  light  bulb  is  bad  and  should  be 
replaced* 

b.  If  the  test  light  does  not  light  up,  it  means  the  problem  Is  farther  up  the 
line. 

10.    Take  the  test  light  alligator  clip  off  the  first  ground  and  attach  it  to  the  brake  light 
housing.  (Figure  7) 


FIGURE  7 
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Put  the  test  light  probe  on  the  brake  light  bulb  contact  point  and  watch  for  the 
test  light  to  light.  (Figure  8) 


FIGURE  8 


a.  If  the  light  does  not  light  up,  it  could  mean  a  bad  ground  or  no  ground  fn 
the  brake  light  assembly. 

b.  If  the  test  light  lit  previously  on  a  different  ground  and  does  not  light  now, 
you  have  isolated  the  problem  to  the  brake  light  assembly. 

c.  The  problem  could  be  in  the  brake  light  housing,  but  is  probably  a  faulty 
ground  wire  to  the  housing  or  a  faulty  connection  in  the  vicinity  of  the 
housing. 

Move  to  the  rear  brake  light  switch  and  check  tne  power  into  and  out  of  the 
switch.  (Figure  9) 


FIGURE  9 


a.  If  you  have  power  in  and  out,  the  switch  is  ckay. 

b.  If  you  have  power  In,  but  no  power  out,  the  switch  should  be  replaced. 

c.  If  you  have  no  power  In,  you'll  have  to  keep  troubleshooting  up  the  lines 
especially  at  connections  and  places  where  wires  bend. 
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Move  to  the  front  brake  light  switch  and  check  the  power  into  and  out  of  the 
switch.  (Figure  10) 


FIGURE  10 


a      If  you  have  power  in  and  out,  the  switch  is  okay. 

b.  If  you  have  power  in,  but  no  power  out,  the  switch  should  be  replaced. 

c.  If  you  have  no  power  in,  the  trouble  lies  between  the  switches  and  the 
power  source. 

d.  Find  the  connections  between  the  fuse  and  the  front  and  rear  brake  light 
switches  and  check  them.  (Figure  11) 

(NOTE  These  might  be  in  a  muIti-pIn  connection  in  the  headlight  assem- 
bly, or  they  may  be  soldered  connections  down  line  from  the  fuse,  and  if 
they  are  down  line,  the  connections  could  be  difficult  to  find,  so  start  at 
the  fuse  and  work  your  way  down.) 

FIGURE  11 
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• 


14.    Keep  your  alligator  clip  on  a  good  ground  and  keep  troubleshooting  until  you  find 
the  problem.  (Figure  12) 

(NOTE  Troubleshooting  may  take  a  little  time,  but  be  patient  and  you  will  find  the 
break  in  the  wire  or  the  bad  connection  that  is  causing  the  problem.) 


FIGURE  12 


Have  your  instructor  check  your  work. 

15.  Replace  the  bulb  and  brake  light  lens. 

16.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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BATTERY  AND  ELECTRICAL  SERVICE 

UNIT  vni 

JOB  SHEET  #5  —  SPLICE  AND  SOLDER  ELECTRICAL  WIRES 

A.     Tools  and  materials 


1. 

Wire?  as  selecteo"  by  insnuctor 

2. 

150/250  watt  sutdering  gun 

3. 

Resln-core  solder 

4. 

Clean  shop  towel 

5. 

Soldering  paste 

6. 

Combination  stripping/crimping  tool 

7. 

Electrical  tape 

8. 

Shrink  tubing 

9. 

Safety  glasses 

B.     Routine  #1  —  Making  a  straight  splice 

1.  Put  on  safety  giasses. 

2.  Check  the  area  to  make  sure  it  is  free  of  combustible  materials  and  that  there  is  a 
fire  extinguisher  nearby. 

3.  Take  the  soiid  piece  of  wire  and  cut  it  in  two. 

4.  Use  the  stripping  tooi  to  cut  and  remove  about  haif  an  inch  from  each  end  of  the 
wire.  {Figure  1) 
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Overlap  the  two  bare  ends  of  wire  so  that  each  end  butts  the  insulation  on  the 
opposing  wire. 

Twist  the  two  bare  wires  together  so  that  they  are  tight  enough  to  hold  and  the 
wires  form  a  smooth  joint.  (Figure  2) 


FIGURE  2 


Dip  the  tip  of  screwdriver  in  soldering  paste  or  squeeze  a  small  amount  of  paste 
onto  the  screwdriver  tip  and  lightly  coat  the  exposed  splice. 

Turn  the  soldering  gun  on  and  allow  It  to  heat  up  enough  that  you  can  melt  a 
small  amount  of  solder  onto  the  tip  to  tin  It  (Figure  3) 

(NOTE  Tinning  the  tip  will  assure  proper  heat  transfer  so  never  leave  this  step 
out  of  any  soldering  activity.) 


FIGURE  3 
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9.    Place  the  tip  of  the  gun  on  the  exposed  splice  at  about  mid-point  to  avoid  burning 
the  insuiation  at  the  sides. 


10*    Heat  the  wire  until  it  is  hot  enough  to  melt  the  solder  as  you  hold  the  solder 
lightly  on  the  splice.  (Rgure  4) 


12.  Remove  the  soldering  gun  from  the  splice  and  put  it  in  a  place  vt/here  it  can  safely 
cool  down. 

13.  Permit  the  spliced  wire  to  cool. 

14.  Inspect  the  splice  to  make  sure  it  is  smooth  and  complete,  and  if  there  is  an 
excess  of  solder  at  any  point,  heat  the  soldering  gun  again  and  smooth  the 
excess  out. 

(NOTE:  A  sharp  point  or  peak  of  solder  can  cut  the  insulation  and  cause  the  wire 
to  short) 

□    Have  your  instructor  check  your  work. 
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C.     Routine  #2  —  Using  shrink  tubing  to  Insulate  a  splice 

1.  Leave  your  safety  glasses  on. 

2.  Cut  the  shrink  tubing  so  that  It  Is  about  twice  as  long  as  the  splice. 

3.  Slip  the  shrink  tubing  over  a  free  end  of  one  wire.  (Figure  6) 

(NOTE:  Splicing  a  wire  that  Is  on  a  bike  usually  requires  that  the  shrink  tubing  be 
placed  on  the  v;ire  before  splicing  and  soldering  begins,  and  the  tubing  must  be 
far  enough  removed  from  the  splice  area  that  soldering  heat  will  not  melt  It.) 


FIGURE  6 


4.  Center  the  shrink  tubing  over  the  splice  and  direct  hot  air  from  a  heat  gun  onto 
entire  length  of  the  shrink  tubing  until  the  tubing  adheres  tightly  to  the  splice  and 
to  the  Insulation  on  both  sides.  (Figure  7) 

(NOTE:  The  flame  from  a  match  or  lighter  will  also  shrink  the  tubing,  but  avoid 
overiieating.) 


FIGURE  7 


n    Have  your  instructor  check  your  woric. 
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Routine  #3  —  Making  a  tap  slice 
1.    Leave  your  safety  glasses  on. 

Z    Cut  a  section  of  insulation  about  a  half  inch  long  from  the  wire  you  plan  to  tap 
into. 

(NOTE  Select  the  proper  wire  gauge  number  on  the  stripper  tool  so  you'll  cut 
only  the  insulation  and  not  cut  the  wire.) 

3.  Strip  about  half  an  inch  of  insulation  off  the  end  of  the  wire  you  are  using  to  make 
the  tap. 

4.  Wrap  the  end  of  the  wire  you're  making  the  tap  with  tightly  around  the  half  inch 
space  on  the  wire  you're  tapping  into. 

5.  Place  a  dab  of  soldering  paste  onto  the  splice  area. 

6.  Turn  on  the  soldering  iron  and  allow  it  to  get  hot  enough  that  you  can  touch  the 
tip  with  solder  and  properly  tin  the  tip. 

7.  Place  solder  on  the  heated  area  and  permit  it  to  flow  onto  the  wires  until  the 
wires  are  completely  coated  with  solder.  (Figure  8) 


FIGURE  8 


8.  Remove  the  soldering  gun  and  put  it  in  a  place  where  it  can  safely  cool  down. 

9.  Permit  the  tap  slice  to  cool. 
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Inspect  the  splice  to  make  sure  it  is  smooth  and  complete,  and  if  there  is  an 
excess  of  solder  at  any  point,  heat  the  soldering  gun  again  and  smooth  the 
excess  out.  (Rgure  9) 

FIGURE  9      ,  \ .  : 


Have  your  instructor  checl<  your  work. 

Start  with  the  tap  wire  and  wrap  electrical  tape  around  it  about  two  times  and 
then  make  smooth  figure  eights  over  the  other  wire  so  that  the  figure  eights  over- 
lap enough  to  provide  a  good  layer  of  insulation.  (Figure  10) 


FIGURE  10 


Have  your  instructor  check  your  work. 
Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  Viil 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  ~  SERVICE  AND  CHARGE  A  NEW 
MOTORCYCLE  BATTERY 


Student's  name . 


Date. 


Evaiuator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  //.ocedure  and  complete  this. form.  All  items  listed, under  "Process  Evalua- 
tion" must  r  *',eive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  chock  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure,  if  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 

The  student: 

1.  Wore  a  face  shield. 

2.  Unsealed  batter  and  checked  vacuum  seal. 

3.  Attached  vent  tube  properly 

4.  Removed  filler  caps  prop^'riy 

5.  Filled  the  battery  with  electrolyte. 

6.  Permitted  battery  to  stand  for  appropriate  time. 

7.  Topped  off  each  cell  with  electrolyte. 

8.  Hooked  battery  charger  to  battery  properly. 

9.  Charged  the  battery  for  proper  ampere-hour  rating. 

10.  Charged  battery  properly 

11.  Checked  specific  gravity  of  each  ceil  with  hydrometer. 

12.  Recorded  hydrometer  readinga  on  Sojj. 

13.  Replaced  filler  caps. 

14.  Used  voltmeter  to  check  battery  voltage. 


YES 

NO 

1. 

□ 

□ 

2. 

□ 

□ 

3. 

□ 

□ 

4. 

□ 

□ 

5. 

□ 

□ 

6. 

□ 

□ 

7. 

□ 

□ 

8. 

□ 

□ 

9. 

□ 

□ 

10. 

□ 

□ 

11. 

□ 

□ 

12. 

□ 

□ 

13. 

□ 

□ 

14. 

□ 

□ 

Evaiuator's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 
followed . 
3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMPNTPt! 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  Vili 


PRACTICAL  TEST  #2 
JOB  SHEET  #2  ~  REMOVE,  CLEAN,  SERVICE,  AND  INSTALL  A 

MOTORCYCLE  BATTERY 


Student's  name . 


Date. 


Evaiuator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


• 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  ^.e  student  review  the  materials  and  try  agsln.) 


The  student: 

YES 

NO 

1. 

Wore  a  face  shield. 

1. 

□ 

□ 

2. 

Removed  cables  in  proper  order. 

2. 

□ 

□ 

3. 

Disconnected  vent  tube  and  properly  removed  battery. 

3. 

□ 

□ 

4. 

Cleaned  battery  and  checked  for  sulfation. 

4. 

□ 

□ 

5. 

Inspected  battery  posts  and  case  for  damage. 

5. 

□ 

□ 

6. 

Charged  battery  properly 

6. 

□ 

□ 

7. 

Removed  filler  caps  and  checked  specific  gravity  of  each 

□ 

□ 

cell  with  hydrometer. 

7. 

8. 

Checked  and  cleaned  battery  cables  and  posts. 

8. 

□ 

□ 

9. 

Routed  vent  tube  properly 

9. 

□ 

□ 

10. 

Coated  battery  posts  with  vaseline. 

10. 

□ 

□ 

11. 

Replaced  battery  and  hooked  up  cables  in  order. 

11. 

□ 

□ 

Evaluator'fe  comments: 
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JOB  SHEFT  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  mu^t  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  VIII 


PRACTICAL  TEST  #3 
JOB  SHEET  #3  -  CHECK  THE  OUTPUT  OF  A  CHARGING  SYSTEM 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  sicp  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review/  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1. 

Wore  a  face  shield. 

1. 

□ 

□ 

2. 

Set  voltmeter  for  anticipated  voltage. 

2. 

□ 

□ 

3. 

Placed  VOM  leads  properly  on  battery  posts. 

3. 

□ 

□ 

4. 

Checked  meter  and  noted  voltage. 

4. 

□ 

□ 

5. 

Started  bike  and  noted  voltage  drop. 

5. 

□ 

□ 

6. 

Compared  voltage  drop  with  specifications. 

6. 

□ 

n 

7. 

Started  bike  and  noted  Increase  In  voltage. 

7. 

□ 

□ 

Evaluator's  comments: , 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  ^performance 
evaluation  key  belov/.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  revievi/ed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
fotlov/ed 
4 

Acceptably 

follov/ed 

3 

Poorly 

follovi^ed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  nOMMENTSr 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  \\\e  total  number  of  criteria.) 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  Vill 


PRACTICAL  TEST  #4 
JOB  SHEET  #4  —  USE  A  TEST  LIGHT  TO  VERIFY  VOLTAGE 


Studenf s  name   Date  

Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  Ail  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 


(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure,  if  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student 

YES 

NO 

< 
t. 

Wore  a  face  shield. 

1. 

□ 

□ 

2. 

Located  wires  on  wiring  diagram. 

2. 

□ 

□ 

3. 

Hooked  alligator  clip  to  proper  ground. 

3. 

□ 

□ 

4. 

Turned  ignition  ON. 

4. 

□ 

□ 

5. 

Verified  voltage  in  and  out  of  fuse. 

5. 

□ 

□ 

6. 

Verified  voltage  at  brake  light  bulb. 

6. 

□ 

□ 

7. 

Verified  voltage  at  brake  light  assembly. 

7. 

□ 

□ 

8. 

Verified  voltage  at  rear  brake  light  switch. 

8. 

□ 

□ 

9. 

Verified  voltage  at  front  brake  light  switch. 

9. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #4  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Property 

selected  and 

property 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

properiy 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 
^allowed 

Improperiy 

followed 

1 

Safety 

Carefully 
obsen/ed 
4 

Acceptably 

observed 

3 

F^orly 

ooserved 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
deslgnatec*  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  VIII 


PRACTICAL  TEST  #5 
JOB  SHEET  #5  —  SPLICE  AND  SOLDER  ELECTRICAL  WIRES 

Student's  name   Date  


Evaluator's  name   Attempt  no. 


otudent  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Prepared  wires  for  straight  splice. 

2. 

□ 

□ 

3. 

Tinned  soldering  iron  and  completed  straight  splice. 

3. 

□ 

□ 

4. 

Prepared  wires  for  shrink  tubing. 

4. 

□ 

□ 

5. 

Completed  splice  with  shrink  tubing. 

5. 

□ 

□ 

6. 

Prepared  wires  for  tap  splice. 

6. 

□ 

□ 

7. 

Tinned  soldering  iron  and  completed  tap  splice. 

7. 

□ 

□ 

8. 

Wrapped  splice  with  electrical  tape. 

8. 

□ 

□ 

9. 

Cleaned  up  area  and  returned  tools  to  storage. 

9. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #5  PRACTICAL  TEST 


P.IODUCT  EVALUATION 

(EVALUATOR  NOTE:  hate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  nriust  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properiy 

selected  and 

properiy 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

improperly 
selected 
and/or  used 
1 

Materials 

Properiy 

SGlected  and 

properiy 

used 

4 

Properiy 
selected  and 
acceptably 
used 
3 

Pooriy 
selected 
and/or  used 
2 

improperiy 
selfKjted 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

improperiy 

observed 

1 

EVALUATOR'S  COMMENTS! 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

'    2  —  Umlted  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  Vlil 


NAME. 


TEST 


ERIC 


1-    Match  the  terms  on  the  right  with  their  correct  definitions. 

 a.     The  ability  of  a  battery  to  deliver  electricity 

.  as  calculated  by  multiplying  battery  dis- 
charge current  In  amperes  times  the  number 
of  hours  the  battery  is  capable  of  supplying 
that  current 


1.  Voltage 

2.  Solderless  connec- 
tions 

3.  Ohms 

4.  Tinning 

5.  Ampere-hour  capacity 

6.  Amperes 

7.  Soldering  paste 


 b.     The  measurement  of  the  current  flow 

 c.      The  measurement  of  electrical  pressure 

 d.     The  measurement  of  resistance  to  electrical 

flow 

 e.     A  wealc,  acid  flux  that  cleans  a  wire  and 

improves  the  adhesive  quality  of  a  wire  so 
that  solder  will  adhere  to  the  wire  more  read- 
ily 

 f.      Electrical  connectors  and  terminals  that  are 

crimped  to  ends  of  vilres 

 g.      Melting  a  small  amount  of  solder  onto  the 

tip  of  a  ooldering  gun  to  insure  proper  heat 
transfer  from  the  tip  of  the  gun  to  the  area 
being  soldered 

Complete  statements  concerning  batteries  by  Inserting  the  word(s)  or  f  igure(s)  that  best 
completes  each  statement. 


a. 
b. 

c. 


A  battery  Is  a  device  that  stores  electrical  energy  In . 


.  form. 


Lead  acid  batteries  used  in  motorcycles  are  built  In  groups  of . 
volt  ceils. 


Each  ce!!  of  a  battery  contains  volts,  and  the  ceils  can  be 

arranged  to  form  a  ^-volt  or  a  12-  ^volt  battery. 

Lead  acid  reactions  have  limitations,  and  no  matter  how  large  a  ceil  Is,  it  will  still 
contain  only  volts  of  electricity. 
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TEST 


e.  The  battery  is  primarily  the  energy  source  for  starting  the  engine  and  running 
some  iights;  however,  the  generator  or  aiternator  supplies  the  eiectricity  needed 
to  run  other  iights  and  accessories  and  the  battery. 

f.  Another  function  of  the  charging  system  (generator/aiternatoi)  is  to  restore  nor- 
mai  power  to  the  battery  afiar  the  battery  has  been  partiaiiy  discharged  by 


3.  Seiect  true  statements  concerning  battery  safety  by  piacing  an  "X"  beside  each  state- 
ment that  is  true. 

 a      Aiways  wear  a  face  shieid  when  you  are  working  around  a  battery 

 b.     Aiways  disconnect  the  positive  battery  cable  FiRST  when  removing  a  bat- 
tery and  replace  the  positive  cable  LAST  v;hen  instaiiing  a  battery 

 c.      Batteries  emit  toxic  hydrogen  gas  which  is  very  explosive,  especially  when 

a  battery  is  being  charged,  so  always  charge  a  battery  in  a  well  ventilated 
area  away  from  open  flames  or  anything  that  could  spark. 

 d.      Because  of  toxic  fumes  and  the  potential  for  explosion,  NEVER  put  your 

head  directly  over  a  battery  when  you  are  servicing  one. 

 e.      Bat^sry  electrolyte  contains  sulphuric  acid  and  should  never  be  allowed  to 

contact  your  eyes,  skin,  or  clothes. 

 f.      Should  you  ever  get  electrolyte  on  your  skin  or  clothes,  immediately  wash 

it  off  with  water. 

 g.      Should  you  ever  get  electrolyte  in  your  eyes,  remain  calm,  get  assistance 

immediately,  go  to  the  eye  flushing  station,  and  wash  your  eyes  out  with 
generous  arTiounts  of  water. 

 h.      Always  get  iir;mi>diate  medical  attention  if  you  get  acid  in  your  eyes. 

4.  Solve  the  following  problems  concerning  battery  identification. 

a.  You  notice  a  fellow  technician  charging  a  battery  at  a  rate  of  3.5  amps,  and  you 
note  that  the  battery  has  a  12  ampere*hour  rating  on  it;  what  is  the  problem  and 
how  can  it  be  solved? 

Answer  


b.      A  neighbor  starts  to  charge  his  motorcycle  battery  with  an  automobile  battery 
charg3r;  what  is  the  problem  and  how  can  it  be  solved? 

Answer  
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A  friend  tells  you  that  his  motorcycle  is  down  and  wants  you  to  give  him  a  jump 
with  your  automobile  battery;  what  is  the  problem  and  how  can  it  be  solved? 


Answer . 


5,    Complete  statements  concerning  battery  maintenance  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a      When  a  motorcycle  comes  in  for  service,  the  level  in  the  battery 

should  always  be  checked. 

b.  The  electrolyte  level  in  the  battery  should  be  maintained  with  

water  only. 

c.  A  light  coating  of  grease  or  petroleum  jelly  on  the  battery  will 

help  to  reduce  corrosion  and  damage  resulting  from  corrosion,  but  petroleum 
jelly  should  never  be  put  on  the  battery  case. 

d.  Terminals  and  cables  can  be  cleaned  with  a  mixture  of   


same  solution. 


.  and  ,  and  the  battery  box  can  be  cleaned  with  the 


e.      When  inspecting  a  battery,  always  check  for  which  will  appear 

as  whitish  discoloration  on  the  plates  inside  the  battery  because  it  means  the 
battery  is  bad  and  you  shouldn't  waste  time  trying  to  charge  it. 

6.    Complete  statements  concerning  hydrometers  by  inserting  the  word{s)  or  figure(s)  that 
best  completes  each  statement. 

a.  A  hydrometer  Is  a  necessity  for  checking  the  of 

the  electrolyte  in  a  battery  cell. 

b.  Reading  battery  voltage  with  a  voltmeter  could  give  an  acceptable  reading  even 
with  one  weak  or  bad  cell,  but  only  a  hydrometer  reading  for . 


will  indicate  the  condition  of  each  individual  cell. 


 readings  will  not  be  accurate  If  they  are  taken 

immediately  after  adding  water  to  the  electrolyte. 

A  sj>*5Cif?c  gravity  reading  of  or  above  Indicates  a  fully  charged 

battery. 

A  specific  gravity  reading  of  less  than  indicates  that  charging  Is 

required. 
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Solve  the  following  problems  concerning  electrical  circuits. 

a.     Would  a  brake  light  circuit  problem  also  require  troubleshooting  the  accessory 
circuit,  and  if  it  would  or  wouldn't,  explain  why? 

Answer  — 


b.      Why  it  is  relatively  easy  to  trace  a  specific  wir^-:  when  troubleshooting  a  motorcy- 
cle electrical  circuit? 

Answer  


Complete  statements  concerning  systematic  electrical  troubleshooting  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.  Systematic  electrical  troubleshooting  means  a  problem  In  as 

short  a  time  as  possible. 

b.  Systematic  troubleshooting  means  doing  things  with  procedures  that  have  been 
proven  . 

c.  Some  of  the  elements  of  systematic  troubleshooting  include: 

1)  Cleariy  the  customer's  complaint 

2)  Having  the  proper  wiring  available  to  locate  the  compo- 
nents in  the  affected  circuit 

3)  Knowing  the  of  wires  you  will  be  looking  for  and  testing 

4)  Knowing  the  location  of  and  connec- 
tions where  troubles  are  most  likely  to  occur 

5)  Knowing  the  that  wires  take  so  you  can  physically  trace 

them  on  the  bike 

6)  Having  the  proper  equipment  to  measure  electrical  activ- 
ity 

d.  By  splitting  a  circuit  in  ,  the  problem  can  be  Isolated  to  the 

 .  or  the  of  the  cir- 
cuit. 

e.  By  continuing  to  split  the  circuit  in  ,  you  can  quickly  Isolate  the 

trouble  area. 
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9.    Select  true  statements  concerning  test  light  troubleshooting  by  placing  an  "X '  beside 
each  statement  that  is  true. 

 a      Because  a  test  light  requires  no  adjus'.nent,  is  almost  indestructable,  and 

is  suitable  for  almost  all  electrical  troubleshooting,  it  is  the  handiest  trou- 
bleshooting instrument  of  all. 

 b.  A  test  light  will  indicate  the  presence  of  voltage  and  the  amount  of  volt- 
age, and  most  readings  made  in  electrical  troubleshooting  require  no 
more  than  these  items. 

 c.      A  test  light  can  also  be  used  to  measure  battery  voltage,  resistance,  the 

output  of  a  charging  system  or  any  condition  that  requires  knowing  spe- 
cific voltage  or  resistance. 

 d.     As  entry-level  technicians  gain  skills,  they  will  find  that  it  is  important  to 

learn  to  use  other  more  sophisticated  test  instruments  such  as  VOM  or  a 
service  tester. 

 ^e.      Entry  level  technicians  who  de  ^elop  good  skills  with  a  test  light  will  find 

learning  to  use  more  sophisticated  test  instruments  much  easier. 


10.    Complete  statements  concerning  voltmeter  use  by  inserting  the  word(s)  or  f{gure(s)  that 
best  completes  each  statement. 


a.  When  you  need  to  know  the  specific  voltage  in  a  circuit  or  circuit  component,  a 
 must  be  used, 

b.  Although  senior  technicians  use  voltmeters  and  VOM's  for  sophisticated  diagno- 
sis, entry-level  technicians  mostly  use  a  voltmeter  to  test  volt- 
age. 

c.  Testing  a  battery  with  voltmeter  is  a  simple  procedure: 

1)  Set  the  voltmeter  on  10V  DC  to  check  a  -  

system,  or  on  20V  DC  to  check  a  -  system. 

2)  Place  the  red  probe  on  the  battery  post. 

3)  Place  the  black  probe  on  the  battery  post. 

4)  Read  the  results  from  the  proper  scale. 

d  A  standard  voltmeter  reading  with  engine  off  and  all  lights  on  should  show  a  min- 
imum of  volts. 

e.      A  standard  voltmeter  reading  with  the  starter  engaged  should  not  drop  below 


ERIC 


351 


TEST 


11.  Select  taie  statements  concerning  types  of  splices  by  placing  an  "X"  beside  each  state- 
ment'that  is  true. 

 a.     The  two  most  common  splices  used  around  motorcycie  wirds  are  the  sim- 
ple straight  splice  and  the  tap  spiice. 

 b.      A  simpie  straight  spiice  requires  removing  about  haif  an  inch  of  insuiation 

from  each  wire  to  be  spiiced  and  twisting  the  two  wires  together. 

 ^c.      A  simpie  spiice  shouid  be  compieted  by  soidering  the  spiice  area  to  insure 

a  permanent  connection,  and  then  insuiated  with  shrink  tubing  or  eiectri- 
cai  tape. 

 d.      A  tape  spiice  requires  removing  about  haif  an  inch  of  insuiation  from  the 

wire  to  be  tapped  into  and  haif  an  inch  of  insuiation  from  the  end  of  the 
tape  wire. 

 ^e.      A  tap  spiice  shouid  aiso  be  compieted  by  wrapping  the  tap  wire  around  the 

straight  wire,  and  soidercd  and  insuiated^ 

 ^f.      Simpie  spiices  are  used  mostiy  to  repair  broken  wires,  and  tap  spiices  are 

used  mostly  for  the  addition  of  accessory  iights  and  other  eiectrical  add- 
ons. 

 g.      Before  making  a  tap  splice,  be  certain  that  the  electrical  system  will  sup- 
port the  additional  requirements  that  the  accessory  will  add  to  the  circuit. 

(NOTE:  If  the  following  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  Instruc- 
tor when  it  should  be  completed.) 

12.  Trace  a  motorcycle  brake  light  circuit  on  a  wiring  diagram.  (Assignment  Sheet  #1) 

13.  Demonstrate  the  ability  to: 

a.  Service  and  charge  a  new  motorcycle  battery.  (Job  Sheet  #1) 

b.  Remove,  clean,  service,  and  install  a  motorcycle  battery.  (Job  Sheet  #2) 

c.  Check  the  output  of  a  charging  system.  (Job  Sheet  #3) 

d.  Use  a  test  light  to  verify  voltage.  (Job  Sheet  #4) 

e.  Splice  and  solder  electrical  wires.  (Job  Sheet  #5) 
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BATTERY  AND  ELECTRICAL  SERVICE 
UNIT  Vlll 


ANSWERS  TO  TEST 


1. 
2. 


3. 
4. 


5. 


6. 


7. 


d.  3 

a.  Chemical 

b.  2 

c.  2,  6, 12 

d.  2 

e.  Maintain 

f.  Starting 

a,  c,  J;  e,  g,  h 

a.  A  battery  should  never  be  charged  at  more  than  10%  of  its  ampere-hour  rating, 
and  the  charging  rate  should  be  dropped  down  to  a  maximum  of  1.2  amps 

b.  Charging  a  motorcycle  battery  with  an  automotive  battery  charger  will  ruin  the 
motorcycle  battery;  use  a  motorcycle  battery  charger,  or  take  the  battery  in  for 
proper  charging 

c.  Jumping  a  motorcycle  battery  with  an  automobile  battery  could  ruin  the  motor- 
cycle battery  and  damage  the  motorcycle's  electrical  system;  use  a  proper 
motorcycle  battery  charger,  or  take  the  battery  in  for  proper  service 

a.  Electrolyte 

b.  Distilled 

c.  Post 

d.  Baking  soda,  water 

e.  Sulfation 

a.  Specific  gravity 

b.  Specific  gravity 

c.  Specific  gravity,  distilled 

d.  1.265 

e.  1.2 

a.  No,  because  all  motorcycle  circuits  are  individual  and  work  iridependently  of 
each  other 

b.  The  v;irec.  sre  color  coded 
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8.  a.  Isolating 

b.  Efficient 

c.  1)  Understanding 

2)  Diagram 

3)  Colors 

4)  Plug-in,  soldered 

5)  Routes 

6)  Test 

d.  Half,  front  half,  back  half 

e.  Half 

9.  a,  d,  e 

10.  a.  Voltmeter 

b.  Battery 

c.  1)    6-volt,  12-volt 

2)  Positive 

3)  Negative 

d.  10.5 

e.  8.5 

11.  a,  b,  c,  d,  e,  f,  g 

12.  Evaluated  to  the  satisfaction  of  the  instructor 

13.  Performance  skills  evaluated  with  practical  tests 


3f)4 


ERIC 


MM-  379 


• 


CARBURETORS  AND 
FUEL  SYSTEMS 


UNIT  IX 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  Identify  parts  of  a  motorcycle  car- 
buretor and  discuss  the  components  and  operations  of  various  carburetor  circuits.  The  stu- 
dent should  also  be  able  to  remove,  clean,  and  Install  a  carburetor  and  remove,  clean,  and 
Install  a  fuel  valve.  T!:ase  competencies  will  ue  evidenced  by  correctly  completing  the  proce- 
dures outlined  In  the  Job  sheets  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  carburetors  and  fuel  systems  with  their  correct  definitions. 

2.  Complete  statements  concerning  carburetor  operation. 

3.  Match  terms  related  to  the  parts  of  a  carburetor  with  thair  correct  definitions. 
4  Select  true  statements  concerning  air-fuel  ratios. 

5.  Match  carburetor  circuits  with  their  general  functions. 

6.  Select  true  statements  concerning  float  circuit  components  and  operations. 

7.  Complete  statements  concerning  low-speed  circuit  components  and  operations. 

8.  Complete  statements  concerning  transition  circuit  components  and  operations. 
8.  Select  true  statements  concerning  mid-range  components  and  operations. 

10.  Complete  statements  concerning  high-$peed  circuit  components  and  operations. 

11.  Complete  statements  concerning  enrlchener  circuit  components  and  operations. 

12.  Complete  statements  concerning  Interrelationship  of  carburetor  circuits. 


SPECIFIC  OBJECTIVES 
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13.    Demonstrate  the  ability  to: 

a.  Remove,  disassemble,  clean,  reassemble,  and  install  a  one^yllnder  motor- 
cycle carburetor.  (Job  Sheet  #1) 

b.  Remove,  clean,  and  install  a  fuel  valve.  (Job  Sheet  #2) 
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CARBURETORS  AND  FUEL  SYSTEMS 
UNIT  IX 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparency. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Show  students  a  cutaway  of  a  carburetor,  if  you  have  one,  and  use  the  cutaway  to 
explain  the  venturi  effect  and  the  relationship  of  components. 

H.  Explain  the  necessity  for  atomizing  the  air-fuel  mixture  in  the  carburetor  so  that  it  can 
be  vaporized  in  the  cylinder. 

I.  Have  available  a  selection  of  carburetors  that  students  can  disassemble  and  examine. 

J.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S1031— Car6uref/bn,  Part  /;  SI 033— Carf)uref/on,  Part  II]  S1035^Carburetion,  Part  III; 
S1044— /cf/e  Mixture  Adjustment  Procedures]  SI 075 --Spec/a/  Care  for  Special  Carbs; 
S1053-CX500— Pr//7C/p/es  of  Operation]  S^OSA—Computerized  Fuel  Injection,  Part  /; 
S^055^Computerized  Fuel  Injection,  Part  II]  and  S1056-CX400— fa/7sa/e  System  Diag- 
nosis are  available  at  educational  rates  in  V2"  VHS  or  Beta  video  tapes  from: 

American  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

K.  Other  video  tapes  to  help  reinforce  this  unit  include  Carburetor  Basics,  Carburetor  Cir- 
cuits, and  Fuel  System  Trou bleshooting.  These  wideos  are  available  in  3/4"U-Matic,  V2" 
Beta  I,  V2"  Beta  II,  or  V2"  VHS  formats  from: 

Kawasaki  Motors  Corp.,  U.S.A. 
Sen/ice  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 

L      Give  test. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


A.  Hein,  Jim,  and  Mike  Bundy.  Motorcycle  Repair,  Stillwater,  OK  740:4:  Mid-America  Voca- 
tional Curriculum  Consortium,  1977. 

B.  Crouse,  William  H.,  and  Donald  L  Anglin.  Motorcycle  Mechanics.  New  York  City,  NY: 
Gregg  Division  McGraw-Hill  Book  Company,  1982. 

C.  Johns,  Bruce  A.,  and  David  D.  Edmundson.  Motorcycles  Funaamentals,  Service,  Repair. 
South  Holland,  IL  The  Goodheart-Willcox  Co.,  Inc.,  1984. 

D.  Motorcycle  Fuel  and  Induction  Systems.  Gardena,  CA:  American  Honda  Motor  Co.,  Inc., 
1986. 
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INFORMATION  SHEET 

Terms  and  definitions 

A.  Air-fuel  ratio  —  TTie  number  of  parts  of  air  and  number  of  parts  of  fuel  in  an 
air-fuel  mixture,  usually  expressed  in  equation  form  witfi  tfie  amount  of  air 
always  expressed  first 

Example:  A  12:1  (twelve  to  one)  air-fuel  ratio  means  tfiere  are  12  parts  of 
air  by  weight  to  1  part  of  fuel  by  weight 

B.  Atomize  —  The  process  by  which  a  carburetor  sprays  fuel  through  a  fuel  jet 
nozzle  into  a  moving  air  stream  so  that  the  air-fuel  mixture  is  broken  down 
into  fine  particles 

C.  Cold  start —The  temperature  of  an  engine  that  is  below  its  normal  operat- 
ing range  and  the  absence  of  heat  in  the  cylinder(s)  will  not  vaporize  fuei 

D*     Lean  —  An  air-fuel  mixture  that  contains  more  than  a  normal  amount  of  air 

E      Rich  —  An  air-fuel  mixture  that  contains  more  than  a  normal  amount  of  fuel 

R  Vaporize  —  The  process  by  which  a  fine-spray  air-fuel  mixture  is  turned  into 
a  gaseous  form  In  a  combustion  chamber  so  it  will  ignite  instantly  when 
exposed  to  a  spark 

Carburetor  operation 

A.  A  motorcycle  carburetor  works  because  it  takes  advantage  of  some  basic 
laws  of  physics  that  relate  to  atmospheric  pressure  and  the  movement  of 
air  through  a  tube. 

B.  Each  time  a  piston  moves  down  on  an  intake  stroke,  it  creates  a  vacuum  in 
the  cylinder,  and  air  under  atmospheric  pressure  rushes  through  the  carbu- 
retor bore  to  fill  that  vacuum. 

C.  The  carburetor  bore  has  a  narrow  or  restricted  part  called  the  "venturi,"  and 
as  air  passes  through  the  venturi  it  speeds  up  because  of  a  phenomenon 
known  as  the  'Venturi  effect." 

D.  Air  rushing  through  the  venturi  causes  the  atmospheric  pressure  around 
the  venturi  to  lessen. 
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E.     The  fuel  jet  nozzle  is  placed  into  the  venturi  at  about  mid-point  so  that  it  will 
be  positioned  along  the  low  pressure  area  of  the  bore.  (Figure  1) 

FIGURE  1 

L  VcNTURI  j 


CONSTRICTION 


ATMOSPHERIC  PRESSURE 


Courtssy  Kawasaki  Motors  Corp.,  U.S.A. 


R  With  the  decreased  pressure  against  the  fuel  jet  nozzle,  atmospheric  pres- 
sure in  the  float  bowl  forces  fuel  through  the  jet  nozzle. 

G.  The  Jet  nozzle  sprays  the  fuel  into  the  fast  moving  air  stream  and  the  air-fuel 
mixture  is  atomized  as  it  is  carried  on  to  the  engine  cylinder. 

H.  In  the  cylinder,  the  air-fuel  mixture  is  vaporized  in  the  combustion  chamber 
so  it  will  Ignite  and  burn  rapidly 

I.  A  carburetor  is  a  device  that  restricts  and  regulates;  it  restricts  and  regu- 
lates air  with  the  throttle  slide  and  it  restricts  and  regulates  fuel  with  differ- 
ent sizes  of  jets. 


Q  ^  n 
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III     Parts  of  a  caiburetor  (Transparency  1) 

A.  Carburetor  body  —  Houses  a  fixed  venturi  and  all  other  parts  of  the  carbu- 
retor 

B.  Jet  needle  —  Controls  the  amount  of  fuel  from  about  V4  to  %  throttle  open- 
ing 

C.  Needle  jet  —  Houses  the  jet  needle,  has  air  bleed  holes  to  mix  small 
amounts  of  air  with  the  fuel  to  atomize  it,  and  sen/es  as  the  main  fuel  pas- 
sage in  the  carburetor 

D.  Throttle  slide  —  Houses  the  jet  needle,  regulates  the  amount  of  air  passing 
through  the  venturi,  and  has  a  cutaway  section  to  help  meter  fuel  in  the 
transition  circuit 


E  Main  jet  —  Regulates  the  amount  of  fuel  in  the  main  fuel  circuit  from  % 
throttle  to  full  open  throttle 

R  Pilot  jet  —  Regulates  the  amount  of  mel  in  the  low  speed  circuit  from  zero 
throttle  to  Va  throttle,  and  has  sorre  effect  on  the  entire  operating  range  of 
the  carburetor 


G.     Air  screw  —  If  it  is  on  the  intake  side  of  the  carburetor,  it  regulate**  air  only 


m  the  low  speed  circuit,  and  if  it  Is  on  the  engine  side  of  the  carburetor,  it 
regulates  a  premixed  amount  of  fuel  and  air. 

H.  Throttle  stop  screw  —  Regulates  the  idle  speed 

I.  Float  valve  assembly  —  A  valve  that  works  with  the  float  to  regulate  the  fuel 
level  in  the  float  chamber 

J.      Float  —  Floats  on  the  gas  in  the  float  chamber  and  controls  the  float  nee- 
dle to  permit  gas  to  enter  the  float  as  the  engine  demands 

K.     Float  chamber  —  A  bowl  that  serves  as  a  reservoir  for  fuel  coming  from  the 
fuel  line 


IV.     Air-fuel  ratios 


A.  The  amount  of  air  mixed  with  a  given  quantity  of  fuel  determines  the  I'mits 
of  combustion  in  an  engine  and  controls  overall  performapce. 

(NOTE  Performance  will  vary  at  higher  elevations  beca'  .se  of  the  lower  per- 
centage of  oxygen  in  the  air.) 

B.  An  air-fuel  ratio  of  14.7  parls  of  air  to  1  part  of  gasoline  is  considered  the 
perfect  mixture,  but  operating  conditions  are  always  less  than  perfect  and  a 
ratio  of  12:1  actually  delivers  more  power. 
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C.  An  air-fuel  mixture  that  is  too  rich  will  burn  pooriy,  increase  fuel  consump- 
tion, produce  excessive  hydrocarbons  and  carbon  monoxide,  and  cause 
spark  plug  fouling. 

D.  An  air-fuel  ratio  that  is  too  lean  will  burn  poorly  because  the  fuel  particles 
are  too  far  apart,  and  the  ratio  can  cause  surging  at  low  opeeds  and  engine 
overheating. 

E  Because  a  cold  engine  reduces  vaporization,  cold  starting  requires  a  rich 
air-fuel  ratio  and  this  is  usually  provided  with  a  manually  operated  choke  or 
a  fuel  enrichener. 

F.  Air-fuel  ratios  are  controlled  by  cariDuretor  circuits  designed  specifically  for 
the  different  operating  ranges  of  the  engine. 

V.     Carburetor  circuits  and  their  general  functions  (Transparency  2) 

A.  Float  circuit  —  Maintains  a  specific  fuel  level  in  the  float  chamber  at  all 
times 


B.     Low-speed  circuit  —  Meters  the  air-fuel  mixture  at  idle  and  at  small  throttle 
openings  (sometimes  called  the  idle  circuit) 


C.  Transition  circuit  —  Regulates  the  air-fuel  ratio  as  the  carijuretor  moves 
from  the  low-speed  circuit  to  the  mid-range  circuit 

D.  Mid-range  circuit  —  A  combination  of  circuits  which  woric  together  to  main- 
tain the  correct  air-fuel  ratio  between     throttle  and  %  throttle 

E.  High-speed  circuit  —  Controlled  by  the  main  jet  and  regulates  the  air-fuel 
ratio  from  %  throttle  to  full  open  throttle 

F.  Enrichener  circuit  (or  choke)  —  Controlled  by  an  additional  starting  circuit 
to  provide  an  extremely  rich  mixture  for  cold  starting 

VI.     Roat  circuit  components  and  operations 

A.  The  major  components  of  the  float  circuit  are  the  fuel  bowl,  float  valve  and 
seat  assembly,  and  the  float{s). 

B.  The  fuel  level  in  the  fuel  bowl  must  be  high  enough  so  that  the  main  pilot 
and  starter  circuits  extend  into  the  fuel  supply  so  there  will  be  a  constant 
supply  of  fuel. 


C.     The  fuel  level  affects  how  rich  or  lean  the  engine  will  run. 
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D.  If  the  fuel  level  is  too  low,  the  vacuum  in  the  venturi  will  not  be  strong 
enough  to  pull  sufficient  fuel  out  of  the  bowl  into  the  air  stream,  and  a  lean 
mixture  will  result. 

E.  If  the  fuel  level  is  too  high,  the  vacuum  in  the  venturi  will  have  to  lift  the  fuel 
a  shorter  distance  and  a  rich  mixture  will  result. 

R  To  measure  the  fuel  level,  the  engine  must  be  running,  but  since  this  is  not 
always  possible,  the  float  level  is  moasured  instead,  and  the  measurement 
is  made  from  the  bottom  of  the  float  to  the  carburetor  body  gasket  surface 
using  a  special  float  gauge. 

G.  Adjusting  the  float  level  is  accomplished  by  bending  the  float  arms  or  a  tab 
that  will  raise  or  lower  the  fuel  level. 

H.  The  float  level  must  always  be  set  to  the  manufacturer's  recommended  set- 
ting. 

Low-speed  circuit  components  and  operations  (Transparency  2) 

A.  The  low-speed  or  pilot  circuit  is  a  series  of  passages  in  the  carburetor  body. 

B.  The  pilot  jet  meters  fuel  and  a  pilot  screw  meters  air  to  provide  a  correct  air- 
fuel  ratio  during  idle.  (Figure  2) 

FIGURE  2 


PILOT  JET 


Courtesy  Kawasaki  Motors  Corp.,  U.S.A. 
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C.  Sometimes  the  metering  for  idle  is  controlled  by  an  air  jet  and  a  pilot  jet, 
and  the  air-fuel  ratio  is  predetermined  by  the  size  of  the  jets. 

D.  In  the  two-jet  system,  the  amount  of  air-fuel  mixture  is  regulated  by  the  pilot 
screw. 

E.  Air  for  the  pilot  circuit  enters  through  a  small  passage  in  the  inlet  side  of 
the  venturi,  is  mixed  with  a  small  amount  of  fuel  from  the  fuel  chamber,  and 
enters  the  air  stream  on  the  engine  side  as  an  atomized  air-fuel  mixture. 

R  Some  pilot  jets  have  small  air  bleed  holes  to  allow  air  to  mix  with  fuel  and 
partially  atomize  the  mixture  in  the  carburetor  body  before  it  reaches  the 
ventur:. 

Vlii.     Transition  circuit  components  and  operations  (Transparency  2) 

A.  The  transition  circuit  is  controlled  primarily  by  the  amount  of  cutaway  on 
the  bottom  of  the  throttle  slide. 

(NOTE:  On  models  with  accelerator  pumps,  the  transition  circuit  is  con- 
trolled by  the  length  of  the  accelerator  pump  stroke.) 

B.  The  cutaway  functions  like  the  restriction  in  a  venturi  and  causes  air  to 
accelerate  and  form  a  vacuum  that  draws  small  amounts  of  fuel  frc"n  both 
the  low-speed  and  mid-range  circuits. 

0.  As  the  height  of  the  cutaway  increases,  the  air-fuel  ratio  becomes  leaner;  as 
the  height  of  the  cutaway  decreases,  the  air-fuel  ratio  becomes  richer. 

D.  Throttle  slides  are  available  with  different  degrees  of  cutaway  to  permit  car- 
buretor adjustments  in  the  Va  throttle  to     throttle  range. 

IX.     Mid-range  circuit  components  and  operations  (Transparency  2) 

A.  The  mid-range  circuit  is  a  combination  circuit  that  draws  from  both  the  low- 
speed  circuit  and  the  transition  circuit,  but  the  jet  needle  and  needle  jei  are 
the  primary  controllers  of  the  mid-range  circuit. 

B.  The  tapered  jet  needle  iz  attached  to  the  throttle  slide  and  points  downward 
through  the  center  of  the  carburetor  venturi. 

0.  The  tapered  end  of  the  jet  needle  fits  into  the  needle  jet  which  is  located  in 
the  carburetor  body 
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D.  The  air  flow  is  controlled  by  the  slide  and  the  fuel  flow  is  controlled  by  the 
clearance  between  the  jet  needle  and  the  needle  jet. 

E.  As  the  slide  is  raised,  it  raises  the  jet  needle  out  of  the  needle  jet  and  cre- 
ates a  greater  clearance  between  the  jet  needle  and  the  needle  jet  and 
allows  rr^ore  fuel  to  flow  from  V4  to  throttle. 

F.  There  are  usually  five  grooves  in  the  top  of  the  jet  needle  that  permit  adjust- 
ment of  the  most  impoitant  part  of  the  mid-range  circuit. 

(NOTE:  New  models  cannot  be  adjusted  because  of  new  EPA  regulations.) 

G.  Lowering  the  clip  raises  the  jet  needle  and  the  air-fuel  ratio  becomes  richer 
while  raising  the  clip  lowers  the  needle  and  the  air-fuel  ratio  bscomes 
leaner.  (Figure  3) 


FIGURE  3 


LEANER 


GROOVE  3 


RICHER 


Courtesy  Kawasaki  Motors  Corp.,  U.S.A. 


H.     Jet  needles  are  available  with  different  degrees  of  taper,  and  needle  jets  are 
a^'ailable  in  different  sizes  to  allow  for  fine  tuning. 

High'Speed  circuit  components  and  operations 

A.  The  main  jet  is  the  primary  component  of  the  high-speed  circuit  and  is 
located  in  the  fuel  passage  between  the  float  chamber  and  the  needle  jet. 

B.  All  fuel  flowing  through  the  needle  jet  must  flow  through  the  main  jet. 


INFORMATION  SHEET 


C.  At  approximately    throttle  opening,  the  clearance  between  the  needle  jet 
and  jet  needle  becomes  greater  than  the  size  of  the  hole  in  the  main  jet. 

D.  The  main  jet  meters  fuel  flow  from     throttle  to  full  open. 


Enrichenar  circuit  components  and  operations 


A.  Since  a  cold  engine  does  not  contain  enough  heat  to  vaporize  droplets  of 
fuel  in  an  ordinary  air-fuel  mixture,  the  carburetor  needs  to  feed  a  richer 
mixture  to  the  engine  for  cold  starting. 

B.  The  enrichener  circuit  is  sometimes  a  cold-start  circuit  or  simply  a  choke, 
and  is  a  special  fuel  circuit  dedicated  to  making  the  engine  easy  to  start 
when  it  is  cold  or  hasn't  recently  been  started. 

C.  A  choke  restricts  the  amount  of  air  that  can  enter  the  carburetor  and 
causes  a  high  vacuum  which  pulls  an  additional  quantity  of  fuel  out  of  the 
fuel  bowl  to  provide  a  mixture  rich  enough  to  start  the  engine. 

D.  Another  type  of  cold  starting  system  is  called  the  enrichener  or  starter  cir- 
cuit. 

E.  The  enrichener  circuits  consist  of: 


1.  A  starter  jet  to  meter  the  fuel 

2.  A  plunger  which  opens  an  air  passage  from  the  inlet  of  the  carbu- 
retor, around  the  slide,  so  that  incoming  air  re-enters  on  the  engine 
side  of  the  slide 


F.  With  the  plunger  lifted,  air  rushes  through  the  passage  and  causes  a  venturl 
effect  which  causes  an  additional  amount  of  fuel  to  flow  through  the  starter 
jet  and  into  the  engine. 

G.  The  throttle  slide  must  be  closed  for  the  enrichener  circuit  to  operate,  and 
the  plunger  must  be  manually  lifted  from  its  seat. 

3Bo 


INFORMATION  SHEET 


Interrelationship  of  caituretor  circuits  (Transparency  2) 

A.  Although  it  is  easier  to  understand  fuel  circuit  functions  by  talking  about 
each  circuit  individually,  no  one  circuit  totally  controls  carburetor  operation 
at  any  ona  time. 

B.  Respecting  the  carburetor  as  a  single  functioning  system  is  important 
when  considering  a  jetting  change. 
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Parts  of  a  Carburetor 


Choke  Assembly 


Jet  Needle 


Throttle 
Slide 


Needle  Jet 


^Carburetor^'^ 
Body-^  /"n\  ^ 


Pilot  Jet 


Air  Screw 


Float  Valve 


Assembly 


Throttle  Stop 
Screw 

Main  Jet 


Float 


Float 
Chamber 


Courtesy  Mikuni  American  Corporation. 
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Carburetor  Circui 


Throttle  Valve  Opening 


Full  Open 
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JetNeedIp 
Needle  Jet 
MaLi  Jet 

 ^  Air  Jet 
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CARBURCTORS  AND  FUEL  SYSTEMS 
UNIT  IX 


JOB  SHEET  #1  ~  REMOVE,  DISASSEMBLE,  CLEAN,  REASSEMBLE, 
AND  INSTALL  A  ONE-CYLINDER  MOTORCYCLE  CARBURETOR 


Tools  and  materials 


1. 

Motorcycle  as  selected  tj  instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Carburetor  cleaner 

6. 

Float  level  gauge 

7. 

Compressed  air  supply 

8. 

Va"  drill  with  Va"  bit 

9. 

New  limiter  cap  or  pilot  screw  plug 

10. 

Drain  pan 

11. 

Safety  glasses  and  face  shield 

Routine  #1  —  Removing  the  carburetor 

1.  Put  on  safety  glasses. 

2.  Secure  the  motorcycle  in  an  upright  position. 

3.  Disconnect  the  negative  battery  cable  and  secure  it. 

4.  Turn  the  gas  valve  off,  disconnect  the  fuel  line,  remove  the  gas  tank,  and  set  it 
&side  in  a  safe  place. 
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Loosen  the  float  chamber  drain  screw  and  drain  all  gas  out  of  the  carburetor  Into 
a  drain  pan.  (Figure  1) 


FIGURE  1 


Loosen  the  clamp  on  the  air  filter  boot  and  remove  the  air  filter  boot  from  the  car- 
buretor. (Figure  2) 


FIGURE  2 
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7.    Remove  the  throttle  slide  from  the  carburetor.  (Figure  3) 

(NOTE:  Sometimes  ine  throttle  cable  is  attached  externally  and  sometimes  Inter- 
nally, so  you  may  need  to  remove  the  top  of  the  carburetor  to  remove  the  throttle 
cable.) 


FIGURE  3 
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8.    Pull  the  throttle  slide  and  jet  needle  out  of  the  top  of  the  carburetor.  (Rgure  4) 


400 

JOB  SiHEET  #1 

9.    Pull  the  throttle  slide  return  sppng  up  toward  the  carburetor  top  and  reach  In  with 
a  small  screwdriver  and  remove  the  retaining  clip  from  the  throttle  slide.  (Figure 


10.  Disengage  the  throttle  cable  end  and  remove  the  throttle  slide  from  the  cable. 

11.  Remove  the  carburetor  top  and  spring  from  the  cable  and  set  all  the  parts  aside 
for  cleaning  and  inspection.  (Figure  6) 


FIGURE  6 


12.  Remove  the  choke  If  there  is  one. 

13.  Loosen  the  clamp  or  remove  the  nuts  or  bolts  from  the  carburetor  flange. 

14.  Remove  the  carburetor  and  drain  any  fuel  left  in  it  into  a  drain  pan. 
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15.    Set  the  carburetor  body  aside  for  disassembly;  cleaning,  and  inspection.  (Figure 


16.    Clean  up  any  gas  that  spilled  as  you  removed  the  carburetor. 
Routine  #2  —  Disassembling  the  carburetor 
1    Leave  your  safety  glasses  on. 

2.    Remove  the  float  chamber  attaching  screws  and  ^move  the  float  chamber  from 
the  carburetor.  (Figure  8) 

(NOTE:  Make  a  ^.ketch  of  where  the  float  chamber  hose  guides  como  from  so  you 
can  p?Jt  them  back  in  the  right  places.) 


FIGURE  7 


□    Have  your  instructor  check  your  work. 


FIGURE  8 
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3.    Use  a  pair  of  needlenose  pliers  to  remove  the  float  pin,  and  be  sure  it  comes  out 
from  the  con-ect  side  and  in  the  right  direction.  (Figure  9) 

(NOTE:  If  the  pin  is  stuck,  a  punch  can  be  used  to  free  it,  but  proper  support  of 
the  mounting  boss  is  absolutely  required,  so  if  you  can'i  get  the  pin  out  freely, 
ask  your  instructor  for  assistance.) 


FIGURE  9 
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5.    Remove  the  main  jet,  main  jet  hoidei;  needle  jet,  baffle,  and  slow  jet  and  set  them 
aside.  (Figure  1 1) 


FIGURE  11 


6.    Remove  the  limiter  cap  or  the  air  screw  plug  with  the  following  procedure: 

a.      If  you're  working  on  an  air  screw  plug,  you  have  to  drill  thrcugh  the  plug  so 
you  can  place  a  screw  in  it  to  pall  it  out. 
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d.      Lightly  seat  the  air  screw  and  count  the  turns  so  you'll  be  able  to  make  an 
initial  adjustment  when  you  reassembie  the  carburetor.  (Figure  14) 
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f.  If  you're  working  with  a  limiter  cap,  and  you  have  removed  the  float  cham- 
ber, chances  are  you  will  not  have  to  remove  the  limiter  cap  to  take  the  air 
screw  out. 

g.  If  you  do  have  to  remove  the  limiter  cap,  use  a  pair  of  pliers  t  id  pull  the 
cap  straight  of.  carefully. 

h.  If  you  break  the  air  screw  while  attempting  to  remove  the  Ilmlter  cap,  you 
will  have  to  replace  both  the  air  screw  and  the  cap. 

1.  When  you  get  the  limiter  cap  off,  turn  the  air  screw  in  urJtll  it  is  lightly 
seated,  and  count  the  turns  so  you'll  be  able  to  make  an  initial  adjustment 
when  you  reassemble  the  carburetor. 

j.      Remove  the  air  screw  completely  from  the-carburetor. 

7.    Remove  the  throttle  stop  screw  and  set  it  aside  with  the  air  screw.  (Figure  16) 

FIGURE  16     SS'^:  "^BHI^H^HBHiHBa 


8.  Unscrev;  the  lock  nut  and  remove  the  starter  valve  or  enrichener. 

9.  Remove  all  Orings  that  are  on  the  airscrew  and  enrichener  valve,  and  remove  the 
gasket  or  0-ring  from  the  mounting  flange. 


• 
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10.    Place  all  metal  parts  and  screws  into  a  carburetor  cleaner  basket.  (Figure  17) 

(CAUTION:  Do  not  put  O'rings  or  rubber  parts  into  carburetor  cleaner  because 
the  cleaner  will  destroy  them.) 


FIGURE  17 


Have  your  instructor  check  your  work. 
Routine  #3  —  Cieaning  and  inspecting  carburetor  parts 

1.  Leave  your  safety  glasses  on. 

2.  Place  the  basket  of  parts  slowly  into  the  carburetor  cleaner  to  keep  cleaner  from 
splashing  out.  (Figure  18) 


FIGURE  18 


3.  Leave  parts  In  the  cleaner  for  fifteen  to  thirty  minutes  as  specified  on  the  cleaner 
directions. 

4.  Use  yodr  time  to  good  advantage  while  you're  waiting  for  the  parts  to  be  cleaned 
by  cleaning  all  gasket  surfaces,  and  inspecting  the  throttle  and  choke  cables. 
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6.    Move  the  parts  around  with  a  screwdriver  to  make  sure  all  the  carburetor  cleaner 
drains  back  Into  the  tank.  (Figure  20) 


FIGURE  20 


7.    Place  the  carburetor  cleaning  basket  In  a  large  drain  pan  and  take  It  to  the  sink. 
(Figure  21) 
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8.    Rinse  all  parts  thoroughly  in  cold  water.  (Figure  22) 


FIGURE  22 


9.    Take  tho  parts  back  to  the  disassembly  area  and  blow  out  all  passages  and  thor- 
oughly dry  all  parts  with  compressed  air.  (Figure  23) 

(CAUTION:  Smal!  springs  and  screws  ara  easy  to  lose  when  drying  them  with 
compressed  air,  so  use  care,  and  beware  of  carburetor  cleaner  residue  that  may 
remain  on  parts.) 


FIGURE  23 
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10.    Lay  the  parts  out  on  a  clean  shop  towel  as  you  dry  them  so  they'll  be  ready  for 
Inspection.  (Figure  24) 


FIGURE  24 


11.    Hold  all  jets  up  to  the  light  and  Icok  through  them  to  make  sure  the  jet  passage  Is 
unobstructed.  (Figure  2S) 


12.    Clean  obstructed  Jet  passages  with  compressed  an  or  an  aerosol  contact 
cleaner,  but  do  not  clean  the  jet  with  a  wire  or  drill  bit  (Figure  26) 
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13.  Replace  any  obstructed  jets  that  cannot  be  cleaned  with  new  ones. 

14.  Inspect  the  float  needle  for  damage  or  wear  which  will  appear  as  a  circle  that  Is 
worn  around  the  seating  surface  of  the  needle.  (Figure  27) 


FIGURE  27 


15.  Replace  the  needle  and  needle  seat  if  the  needle  Is  worn. 

16.  Inspect  the  float  nin  for  wear  which  will  appear  on  the  pin  where  the  float  works 
up  and  down  the  pin,  and  usually  in  the  middle  of  the  pin.  (Figure  28} 

(NOTE  A  sligtst  circle  indicating  normal  wear  is  acceptable.) 


FIGURE  28 


17.    Replace  the  float  pin  if  the  old  one  is  worn. 
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18.    Inspect  the  float  to  make  sure  it  hasn't  collapsed,  that  it  Is  securely  soldered  to 
the  flat  arms,  and  that  there  Is  no  evident  damage.  (Figure  29) 

FIGURE  29 


19.    Shake  the  float  close  to  your  ear  and  listen  for  the  presence  of  any  fuel  in  the 
float. 


20.  Replace  the  float  if  the  old  one  is  bad. 

21.  Inspect  the  throttle  slide  for  wear  that  usually  appears  as  deep  scratches  or 
gouges.  (Rgure  30) 

FIGURE  30 
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22.    Look  down  the  throttle  slide  bore  In  the  body  of  the  carburetor,  check  for  wear, 
and  make  sure  the  throttle  slide  guide  pin  Is  not  worn  or  damaged.  (Figure  31) 


FIGURE  31 


23.  Install  the  throttle  slide  Into  the  carburetor  body  and  make  sure  It  slides  freely. 

24.  Replace  the  throttle  slide  as  required,  but  if  the  guide  pin  is  damaged  or  missing 
the  entire  carburetor  will  have  to  be  replaced. 

(NOTE:  A  new  guide  pin  can  be  made  from  a  proper  size  pin,  but  It's  a  job  for  an 
experienced  technician.) 

25.  Inspect  the  jet  needle  for  straightness  and  for  wear  which  will  appear  along  the 
body  and  at  the  point  where  the  jet  needle  clip  fits  over  it.  (Figure  32) 


FIGURE  32 


26.  Inspect  the  jet  needle  clip  to  make  sure  It  fits  snugly  in  the  appropriate  groove  on 
the  jet  needle. 

27.  Replace  jet  needle  or  clip  as  required. 


ERLC 


3R6 


JOB  SHEET  #1 


28.  Check  the  float  bowl  for  damage  caused  by  corrosion,  and  if  the  .ow  speed  jet  is 
a  pari  of  the  float  bowl,  squirt  some  contact  cleaner  througn  it  to  make  sure  It  is 
open. 

29.  Clean  the  low  speed  Jet  with  compressed  air  or  otherwise  replace  the  float  bowl 
as  required. 

□    Have  your  Instructor  check  your  work. 

Routine  #4  —  Reassembling  and  initially  adjusting  the  carburetor 

1.  Put  your  safety  glasses  on. 

2.  Install  the  float  needle  seat. 

3.  Install  the  starter  valve  or  enrichener. 

4.  Install  the  main  jet  holder,  needle  jet,  baffle,  main  jet,  and  slow  jet  in  proper 
sequence  and  in  their  proper  places. 

(NOTE:  Do  not  overtighten  these  parts  because  they  twist  off  easily,  but  be  sure 
they  are  well  seated.) 

5.  Install  the  air  screw,  turn  It  in  until  it  is  lightly  seated,  and  then  turn  It  out  the 
same  number  of  turns  noted  at  disassembly 

6.  Install  the  throttle  stop  screw,  turn  it  Sn  until  it  is  lightly  seated,  and  then  turn  it 
out  the  same  number  of  turns  noted  at  disassembly  —  but  screw  it  out  one  extra 
full  turn. 

(NOTE:  The  extra  full  turn  will  help  prevent  the  possibility  of  over  revving  the 
engine  at  start  up.) 

7.  Install  the  float  needle  and  the  float,  and  you  will  probably  have  to  install  them  as 
an  assembly  because  there  may  be  a  small  wire  clip  that  fastens  them  togethe.n 

8.  Install  the  float  pin. 

9.  Check  the  float  level  with  a  float  level  gauge  or  caliper  and  adjust  to  the  specifi* 
cations  in  the  service  manual. 

(NOTE  Float  level  adjustment  varies  from  model  to  model  and  it's  important  to 
follow  the  specific  procedure.) 

10.  Install  the  gasket  or  Orir.g  on  the  float  bowl  and  install  the  float  bowl. 

11.  Install  the  float  chamber  he  se  guides  and  float  chamt>er  screws,  and  snug  the 
screws  down  lightly  before  lightening,  but  don't  damage  the  fuel  bowl  by  over- 
tightening the  screws. 
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12.  Install  the  jet  needle  dip  in  its  original  groove. 

13.  Install  the  jet  needle  into  the  carburetor  slide  valve. 

14.  Install  the  throttle  cable  into  the  carburetor  top. 

15.  Install  the  spring  into  the  carburetor  top  and  compress  it  with  your  hand  so  you 
can  engage  the  throttle  cable  end  into  the  throttle  valve. 

16.  Install  the  retaining  clip  and  let  the  spring  go  to  allow  it  to  seat  into  the  throttle 
slide. 

17.  Check  to  make  sure  that  the  cutaway  at  the  bottom  of  the  throttle  slide  faces  the 
air  cleaner  side  of  the  carburetor. 

18.  Push  the  throttle  slide  down  into  the  Dore. 

(CAUTION:  Make  certain  that  the  slide  is  installed  in  the  correct  position  so  that 
the  groove  along  the  throttle  slide  engages  the  guide  pin  in  the  throttle  slide 
bore.) 

19.  Put  the  carburetor  top  back  on,  make  sure  it  is  straight,  and  screw  it  on  carefully 
because  it^  very  easy  to  cross  thread  and  ruin  the  carburetor. 

20.  Look  into  the  bore  of  the  carburetor  as  you  turn  the  throttle  to  make  certain  that 
the  throttle  slide  operates  smoothly  and  does  not  stick  or  bind. 

Q    Have  your  instructor  check  your  work. 

F.      Routine  #5  —  Installing  and  adjusting  the  carburetor 

1.  Leave  your  safety  glasses  on. 

2.  Look  inside  the  carbureter  flange  and  inside  the  air  boot  to  make  sure  they  are 
both  free  of  dirt,  pieces  of  old  gasket,  or  foreign  matter  of  any  kind. 

3.  Replace  the  carburetor  on  the  motorcycle,  taking  care  not  to  damage  any  rubber 
flanges,  Orings,  or  gaskets. 

4.  Check  to  make  sure  gaskets  or  rubber  flanges  are  fitting  properly  onto  the  carbu- 
retor as  you  snug  down  the  clamps  or  bolts. 

(NOTE:  Do  not  tighten  up  one  side  of  the  carburetor  and  then  the  other  or  it  will 
damage  the  carbureton  rather,  snug  ail  the  bolts  down  first  and  then  use  an  alter- 
nating sequence  to  tighten,  but  not  overtighten,  the  bolts.) 

5.  Work  the  throttle  to  make  sure  it  isn't  sticking  or  binding. 
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JOB  SHEET  #1 

6.  Check  all  mating  surfaces  to  bs  sure  they  are  seated  properly  on  rubber  flanges 
or  gaskets. 

7.  Check  the  back  side  of  the  air  boot  to  make  sure  it  has  not  been  displaced  from 
the  air  box. 

n     Have  your  instructor  check  your  work. 

8.  Install  the  gas  tank  and  fuel  line. 

9.  Turn  the  fuel  on. 

10.  Put  the  negative  cable  back  on  the  battery 

11.  Check  with  your  instructor  to  see  if  you  are  to  start  the  motorcycle  so  you  can 
make  final  adjustments  on  the  carburetor. 

12.  Start  the  engine  and  let  it  warm  up  to  operating  temperature. 

13.  Adjust  the  idle  speed  with  the  idle  stop  screw  to  about  1,200  rpm  or  to  specifica- 
tlons. 

14.  Continue  final  adjustment  as  outlined  in  the  service  manual  until  carburetor  is 
properly  adjusted. 

(CAUTION:  If  you  have  to  run  the  engine  for  a  prolonged  period,  use  a  fan.) 
□    Have  your  instructor  check  your  work. 

15.  Shut  off  the  engine. 

16.  Replace  the  pilot  screw  plug  with  a  new  one,  or  replace  the  limiter  cap, 

17.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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CARBURETORS  AND  FUEL  SYSTEfVIS 
UNIT  IX 

JOB  SHEET  #2  -  REMOVE,  CLEAN,  AND  INSTALL  A  FUEL  VALVE 

A.  Tools  and  materials 

'i.  Motorcycle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Compressed  air  supply 

6.  Safety  glasses 

B.  Procedure 

1.  Put  on  safety  glasses. 

2.  Check  the  area  to  make  sure  it  Is  free  of  combustible  materials  and  that  there  is  a 
fire  extinguisher  nearby. 

3.  Open  the  fuel  valve  and  drain  all  of  the  gasoline  out  of  the  tank  Into  a  large  drain 
pan. 

4.  Dispose  of  the  old  gasoline  according  to  the  safe  procedure  outlined  by  your 
instructor. 

(NOTE:  If  fuel  will  not  flow  through  the  fuel  valve,  the  tank  will  have  to  be 
removed  and  the  gasoline  will  have  to  be  poured  out  through  the  filler  cap.) 

5.  Place  the  gas  tank,  if  you  had  to  remove  it,  onto  a  padded  surface  so  it  won't  get 
scratched  or  damaged  while  you  are  working  on  the  fuel  valve. 
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6.    Remove  the  fuel  valve  from  the  tank.  (Figure  1) 
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10.    Put  the  fuel  valve  in  the  ON  position  and  blow  compressed  air  through  the  fuel 
valve  from  the  inlet  side.  (Figure  5) 


11.    Put  the  fuel  valve  in  the  RESERVE  position  and  blow  compressed  air  through  the 
valve  from  the  inlet  side.  (Figure  6) 


13.  Replace  the  strainer  and  0-ring  on  the  sediment  bowl. 

14.  Replace  the  strainer  on  the  inlet  side  of  the  fuel  valve. 

15.  Inspect  the  gasket  or  0-ring  that  helps  seal  the  fuel  valve  to  the  fuel  tank  and  If 
there  is  any  flattening,  replace  as  required.  (Figure  8) 


FIGURE  8 


16.  Position  the  fuel  valve  in  the  proper  location  and  reinstall  It  onto  the  fuel  tank 
being  careful  not  to  overtighten  it. 

17.  Install  the  gas  tank  on  the  motorcycle. 

18,  Put  an  adequate  amount  of  fuel  in  the  gas  tank, 

19.  Put  a  drain  pan  under  the  valve,  turn  the  valve  to  the  ON  position,  and  make  sure 
there  is  a  free  flow  of  gasoline  through  the  valve, 

20,  Repeat  the  same  procedure  with  the  valve  in  the  RESERVE  position. 

21,  Reconnect  the  fuel  valve  to  the  fuel  line. 


393 


MM-  421 


JOB  SHEET  #2 

□    Have  your  instructor  check  your  work. 

22.    Clean  up  area  and  return  tools  and  equipment  to  proper  storage. 
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CARBURETORS  AND  FUEL  SYSTEMS 
UNIT  iX 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  -  REMOVE,  DISASSEMBLE,  CLEAN,  REASSEMBLE, 
AND  INSTALL  A  ONE-CYLINDER  MOTORCYCLE  CARBURETOR 


Student's  name . 


Date. 


Evaluator's  name 


Attempt  no. . 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes*'  for  you  to  receive  an  overai!  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  bianks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  \n  this  procedure,  if  the  student  is 
unabie  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


le  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  carburetor  with  proper  procedure. 

2. 

□ 

□ 

3. 

Disassembled  carburetor  for  cleaning. 

S. 

□ 

□ 

4. 

Cleaned  and  dried  carburetor  parts  properly. 

4. 

□ 

□ 

5. 

Inspected  parts. 

5. 

□ 

□ 

6. 

Made  careful  check  of  all  Jets. 

6. 

□ 

□ 

7. 

Reassembled  carburetor  properly. 

7. 

□ 

□ 

8. 

Replaced  carburetor  on  vehicle. 

8. 

□ 

□ 

9. 

Made  initial  carburetor  adjustments. 

9. 

□ 

□ 

10. 

Cieaned  area  and  returned  toois  to  storage. 

10. 

□ 

□ 

Evaiuator's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
eveluatlon  key  below,)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properiy 
selected  and 
properiy 
used 
4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Materials 

Properiy 

selected  and 

properiy 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

obsen/ed 

3 

Pooriy 

observed 

2 

Improperiy 

observed 

1 

EVALUATOffS  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umlted  skills 

1  —  Unskilled 


(EVALUATOR  NOTE  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  fay  the  total  number  of  criteria) 
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CARBURETORS  AND  FUEL  SYSTEMS 
UNiT  iX 

PRACTICAL  TEST  #2 
JOB  SHEET  #2  -  REMOVE,  CLEAN,  AND  iNSTALL  A  FUEL  VALVE 

Studenfs  name   Date  


Evaluatoi'8  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to 
observe  the  procedure  and  complete  this  form.  All  Items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  psrformance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure,  if  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


3  studc.-it: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Drained  fuel  tank  and  removed  fuel  valve. 

2. 

□ 

□ 

3. 

Cleaned  fuel  strainer  and  sediment  bowl. 

3. 

□ 

□ 

4. 

Checked  fuel  valve  in  ON  and  RESERVE  positions. 

4. 

□ 

□ 

5. 

Reassembled  valve,  strainer,  and  bov.'l. 

5. 

□ 

□ 

6. 

Replaced  valve  on  vehicle. 

6. 

□ 

□ 

7. 

Riled  gas  tank  and  checked  valve. 

7. 

□ 

□ 

8. 

Cleaned  area  and  returned  tools  to  storage. 

8. 

□ 

□ 

Evaluator^  comments: 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  ieast  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  beiow.)  If  the  student  is  unable  to  demonstrate  master/,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Property 

selected  and 

property 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorty 
selected 
and/or  used 
2 

improperly 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

property 

used 

4 

Properly 
selected  and 
acceptably 
used 
3 

Poorly 
selected 
and/or  used 
2 

Improperly 

selected 

and/or  used 
-f 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Poorty 

followed 

2 

Improperty 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorty 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umlted  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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CARBURETORS  AND  FUEL  SYSTEMS 
UNIT  iX 


NAME 


TEST 


Match  terms  related  to  carburetors  and  fuel  systems  with  their  correct  definitions. 

 ^a.     The  number  of  parts  of  air  and  number  of  1.  Lean 

parts  of  fuel  in  an  air-fuel  mixture,  usually 

expressed  in  equation  form  with  the  amount  Z  Cold  start 

of  air  always  expressed  first 

3.  Vaporize 

 ^b.     The  process  by  which  a  carburetor  sprays 

fuel  through  a  fuel  let  nozzle  into  a  moving  4.  Air-fuel  ratio 
air  stream  so  that  the  air-fuel  mixture  is  bro- 
ken down  into  fine  particles  5.  Atomize 

 ^c.     The  temperature  of  an  engine  that  is  below      6.  Rich 

its  normal  operating  range  and  the  absence 
of  heat  in  the  cylinder(s)  will  not  vaporize 
fuel 

 ^d.      An  air-fuel  mixture  that  contains  more  than 

a  normal  amount  of  air 

 e.      An  air-fuel  mixture  tnat  contains  more  than 

a  normal  amount  of  fuel 

 t      The  process  by  which  a  fine-spray  air-fuel 

mixture  Is  turned  into  a  gaseous  form  in  a 
combustion  chamber  so  it  will  Ignite 
Instantly  when  exposed  to  a  spari< 

Complete  statements  concerning  carburetor  operation  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  A  motorcycle  carburetor  wori<s  because  it  takes  advantage  of  some  basic  laws  of 

physics  that  relate  to  and  the  movement  of 

 through  a  tube. 

b.  Each  time  a  piston  moves  down  on  an  intake  stroke,  It  creates  a  


in  the  cylinder,  and  air  under  atmospheric  pressure  rushes  through  the  carburetor 
bore  to  fill  that  . 

The  carburetor  bore  has  a  narrow  or  restricted  part  called  the . 


and  as  air  passes  through  the  It  speeds  up  because  of  a  phe- 

nortienon  known  as  the  
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d.     Air  rushing  through  the  venturi  causes  the  atmospheric  pressure  around  the  ven- 
turi  to  . 


Q      Yhe  is  placed  into  the  venturi  at 

about  mid-point  so  that  it  will  be  positioned  along  the  low  pressure  area  of  the 
bore. 

f.      With  the  decreased  pressure  against  the  fuel  jet  nozzle, 


In  the  float  bowl  forces  fuel  through  the  jet  nozzle. 


h. 


The  jet  nozzle  sprays  the  fuel  Into  the  fast  moving  air  stream  and  the  air-fuel  mix- 
ture is  as  it  is  carried  on  to  the  engine  cylinder. 

the  air-fuel  mixture  is  vaporized  in  the  combustion  c  ham- 


In  the  

ber  so  it  will  ignite  and  burn  rapidly 

i.      A  carburetor  is  a  device  that  restricts  and  regulates;  it  restricts  and  regulates 

  with  the  throttle  slide  and  it  restricts  and  regulates 

 with  different  sizes  of  jets. 

Match  terms  related  to  the  parts  of  a  carburetor  with  their  correct  definitions. 


-b. 


_c. 


Houses  a  fixed  venturi  and  all  other  parts  of 
the  carburetor 

Controls  the  amount  of  fuel  from  about  Va. 
to  3/4  throttle  opening 

Houses  the  jet  needle,  has  air  bleed  holes  to 
mix  small  amounts  of  air  with  the  fuel  to 
atomize  it,  and  serves  as  the  main  fuel  pas- 
sage in  the  carburetor 

Houses  the  jet  needle,  regulates  the  amount 
of  air  passing  through  the  venturi,  and  has  a 
cutaway  section  to  help  meter  fuel  in  the 
transition  circuit 

Regulates  the  amount  of  fuel  in  the  main 
fuel  circuit  from  throttle  to  full  open  throt- 
tle 

Regulates  the  amount  of  fuel  in  the  low 
speed  circuit  from  zero  throttle  to  Vs  throt- 
tle, and  has  some  effect  on  the  entire  oper- 
ating range  of  the  carburetor 


1.  Pilot  jet 

2.  Float 

3.  Throttle  slide 

4.  Needle  jet 

5.  Airscrew 

6.  Float  chamber 

7.  Carburetor  body 

8.  Throttle  top  screw 

9.  Float  valve  assembly 

10.  Jet  needle 

11.  Main  jet 
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 g.     If  it  is  on  the  intake  side  of  the  carburetor,  11 

regulates  air  only  in  the  low  speed  circuit, 
and  if  it  is  on  the  engine  side  of  the  carbu- 
retor. It  regulates  a  premixed  amount  of  fuel 
and  air. 

 h.      Regulates  the  idle  speed 

 i.      A  valve  that  works  ;vlth  the  float  to  regulate 

the  fuel  level  in  the  float  chamber 

 ^j.     "  Floats  on  the  gas  in  the  float  chamber  and 

controls  the  float  needle  to  permit  gas  to 
enter  the  float  as  the  engine  demands 

 k.      A  bowl  that  serves  as  a  reservoir  for  fuel 

coming  from  the  fuel  line 

4.    Select  true  statements  concerning  air-fuel  ratios  by  placing  an  "X"  beside  each  state- 
ment that  is  true. 

The  amount  of  £.r  mixed  with  a  given  quantity  of  fuel  determines  the  limits 
of  combustion  in  an  engine  and  controls  overall  performance. 

An  air-fuel  ratio  of  14.7  parts  of  air  to  1  part  of  gasoline  is  considered  the 
perfect  mixture,  but  operating  conditions  are  always  less  than  perfect  and 
a  ratio  of  10:1  actually  delivers  more  power. 

An  air-fuel  mixture  that  is  too  rich  will  burn  well,  decrease  fuel  consump- 
tion, produce  excessive  hydrocarbons  and  c?:bon  monoxide,  and  cause 
spark  plug  fouling. 

An  air-fuel  ratio  that  is  too  lean  will  burn  poorly  because  the  fuel  particles 
are  too  far  apart,  and  the  ratio  can  cause  surging  at  low  speeds  and 
engine  overtieating. 

Because  a  cold  engine  reduces  vaporization,  cold  starting  requires  a  .'ean 
air-fuel  ratio  and  this  is  usually  provided  with  a  manually  operated  choke 
or  a  fuel  enrichaner. 

Air-fuel  ratios  are  controlled  by  carburetor  circuits  designed  specifically 
for  the  different  operating  ranges  of  the  engine. 


.a. 


.b. 


.c. 


.d. 


.e. 
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Match  terms  related  to  carburetor  circuits  with  their  correct  functions. 

 ^a.      Maintains  a  specific  fuei  ievei  in  the  fioat      1.  High-speed  circuit 

chamber  at  ali  times 

2.  Mid-range  circuit 

 b.      Meters  the  air-fuei  mixture  at  idie  and  at      ^  . 

smaii  throttie  openings  (sometimes  called         Low-speed  circuit 

the  idie  circuit)  ^  r-,   x  •  •* 

4.  Fioat  circuit 

 c.      Reguiates  the  air-fuei  ratio  as  the  carburetor      5,  Enrichener  circuit 

moves  from  the  lov;-speed  circuit  to  the  mid- 
range  circuit  6.  Transition  circuit 

 d.      A  combination  of  circuits  which  work 

together  to  maintain  the  correct  air-fuei  ratio 
between  Va  throttie  and  %  throttie 

 e.      Controiied  by  the  main  jet  and  reguiates  the 

air-fuei  ratio  from  %  throttie  to  fuii  open 
throttie 

 f.      Controiied  by  an  additional  starting  circuit 

to  provide  an  extremely  rich  mixture  for  cold 
starting 

Select  true  statements  concerning  float  circuit  components  and  operations  by  placing 
an  "X"  beside  each  statement  that  is  true. 

 a.     The  major  components  of  the  float  circuit  are  the  fuel  bowl,  float  valve  and 

seat  assembly,  ar^d  the  float(s). 

 b.      The  fuel  level  in  the  fuel  bowl  must  be  high  enough  so  that  the  main  pilot 

and  stauer  circuits  extend  into  the  fuel  supply  so  there  will  be  an  intermit- 
tent supply  of  fuel. 


JO.     The  fuel  level  affects  how  rich  or  lean  the  engine  will  run. 

ji.  if  the  fuel  level  is  too  high,  the  vacuum  in  the  venturi  will  not  be  strong 
enough  to  pull  sufficient  fuel  out  of  the  bowl  into  the  air  stream,  and  a  lean 
mixture  will  result. 


^e.  !f  the  fuel  level  is  too  high,  the  vacuum  in  the  venturi  will  have  to  lift  the 
fuel  a  shorter  distance  and  a  rich  mixture  will  result. 

J.  To  measure  the  fuel  level,  the  engine  must  be  running,  but  since  this  Is  not 
always  possible,  the  float  level  is  measured  instead,  and  the  measurement 
Is  made  from  the  top  of  the  float  to  the  carburetor  body  gasket  surface 
using  a  special  float  gauge. 

^g.  Adjusting  the  float  level  is  accomplished  by  bending  the  float  arms  or  a 
tab  that  will  raise  or  lower  the  fuel  level. 

_.h.  The  float  level  must  always  be  set  to  the  manufacturer's  recommended 
setting. 
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Complete  statements  concerning  low-speed  circuit  components  and  operations  by 
inserting  the  word{s)  that  best  completes  each  statement. 

a.     The  low-speed  or  pilot  circuit  is  a  series  of  in  the  carburetor  body. 

The  _    meters  fuel  and  a  


meters  air  to  provide  a  connect  air-fuel  ratio  during  idle. 


c.  Sometimes  the  metering  for  is  controlled  by  an  air  jet  and  a  pilot 

jet,  and  the  _  ratio  is  predetermined  by  the  size  of  the  jets. 

d.  In  the  two-jet  system,  the  amount  of  air-fuei  mixture  is  reguiated  by  the 

®-   for  the  pilot  circuit  enters  through  a  small  passage  in  the  inlet 

side  of  the  venturi,  is  mixed  with  a  small  amount  of  fuei  from  the  fuei  chamber, 

and  enters  the  on  the  engine  side  as  an 

 —  .  mixture. 

f.      Some  pilot  jets  have  smail  air  bleed  holes  to  allow  air  to  mix  with  fuei  and  parti- 
 the  mixture  in  the  carburetor  body  before  it  reaches  the  ven- 
turi. 

Complete  statements  concerning  transition  circuit  components  and  operations  by 
inserting  the  word{s)  that  best  completes  each  statement. 

^-     The   is  controiied  primarily  by  the  amount  of  cut- 
away on  the  bottom  of  the  throttie  siide. 

b.  The  cutaway  functions  like  the  restriction  in  a  venturi  and  causes  air  to  acceler- 
ate and  form  a  that  draws  smaii  amounts  of  f uoi  from  both  the 

low-speed  and  mid-range  circuits. 

c.  As  the  height  of  the  cutaway  increases,  the  air-fuei  ratio  becomes 

 ;  as  the  height  of  the  cutaway  decreases,  the  air-fuel  ratio 

becomes  


 are  available  with  different  degrees  of  cutaway 

to  permit  carburetor  adjustments  in  the  Vq  throttle  to  V4  throttle  range. 

Select  true  statements  concerning  mid-range  components  and  operations  by  placing 
an  "X"  beside  each  statement  that  is  true. 

 a.     The  mid-range  circuit  Is  a  combination  circuit  that  draws  from  both  the 

low-speed  circuit  and  the  transition  circuit,  but  the  jet  needle  and  needle 
jet  are  the  primary  controllers  of  the  transition  circuit. 

 b.     The  tapered  jet  needle  is  attached  to  the  throttle  slide  and  points  upward 

through  the  center  of  the  carburetor  venturi. 
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 c.      The  tapered  end  of  the  jet  needle  fits  into  the  needle  jet  which  is  located  In 

the  carburetor  body. 

 ^d.     The  air  flow  is  oontrolied  by  the  slide  and  the  fuel  flow  is  controlled  by  the 

clearance  between  the  jet  needle  and  the  needle  jet. 

 e.  As  the  slide  is  raised,  it  raises  the  jet  needle  out  the  the  needie  jet  and  cre- 
ates a  greater  clearance  between  the  jet  needle  and  the  needie  jet  and 
allows  more  fuel  to  flow  from  V4  to  throttle. 

 f.      There  are  usually  two  grooves  In  the  top  of  the  jet  needle  that  permit 

adjustment  of  the  most  important  part  of  the  mid-range  circuit. 

 g.      Lowering  the  clip  raises  the  jet  needle  and  the  air-fuel  ratio  becomes 

leaner  while  raising  the  clip  lowers  tho  needle  and  the  air-fuel  ratio 
becomes  richer. 

 h.     Jet  needles  are  not  available  with  different  degrees  of  taper,  but  needle 

jets  are  available  In  different  sizes  to  allow  for  fine  tuning. 

10.    Complete  statements  concerning  high-speed  circuit  components  and  operations  by 
inserting  the  word(s)  that  best  completes  each  statement. 

a      The  main  jet  is  the  primary  component  of  the  high-speed  circuit  and  Is  located  in 
the  fuel  passage  between  the  and  the 


b.  All  fuel  flowing  through  the  must  flow  through 

the  main  jet. 

c.  At  approximately  throttle  opening,  the  clearance  between  the  needle  jet  and 
jet  needle  becomes  ihan  the  size  of  the  hole  In  the  main  jet. 

d.  The  meters  fuel  flow  from     throttle  to  full 

open. 

11.    Complete  statements  concerning  enrlchener  circuit  components  and  operations  by 
inserting  the  word(s)  that  best  completes  each  statement. 

a.  Since  a  cold  engine  does  not  contain  enough  heat  to  vaporize  droplets  of  fuel  In 
an  ordinary  air-fuel  mixture,  the  carburetor  needs  to  feed  a  mix- 
ture to  the  engine  for  cold  starting. 

b.  The  is  sometimes  a  cold-start  circuit  or  simply  a 

choke,  and  Is  a  special  fuel  circuit  dedicated  to  making  the  engine  easy  to  start 
when  It  Is  cold  or  hasn't  recently  been  started. 

c.  A  restricts  the  amount  of  air  that  can  enter  the  carbureter  and 

causes  a  high  vacuum  which  pulls  an  additional  quantity  of  fuel  out  of  the  fuel 
bowl  to  provide  a  mixture  rich  enough  to  start  the  engine. 
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d.  Another  type  of  is  called  the 

enrlchener  or  starter  circuit. 

e.  The  enrlchener  circuits  consist  of: 

1)  A  ^  to  meter  the  fuel 

2)  A  which  opens  an  air  passage  from  the  Inlet  of  the  carbu- 
retor, around  the  slide,  so  that  Incoming  air  re-enters  on  the  engine  side 
of  the  slide 

f.  With  the  lifted,  air  rushes  through  the  passage  and  causes  a  ven- 

turl  effect  which  causes  an  additional  amount  of  fuel  to  f!ow  through  the 
 and  Into  the  engine. 

g.  The  must  be  closed  for  the  enrlchener  circuit  to 

operate,  and  the  plunger  must  be  manually  lifted  from  its  seat. 

12.  Complete  statements  concerning  the  interrelationship  of  carburetor  circuits  by  insert- 
ing the  word(s)  that  best  completes  each  statement. 

a.  Although  it  is  easier  to  understand  fuel  circuit  functions  by  talking  about  each 
circuit  individually,  totally  con- 
trols carburetor  operation  at  any  one  time. 

b.  Respecting  the  carburetor  as  a  single  functioning  system  is  important  when  con- 
sidering a  . 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

13.  Demonstrate  the  ability  to: 

a.  Remove,  disassemble,  clean,  reassemble,  and  install  a  one-cylinder  mot'^''^ycle 
carburetor.  (Job  Sheet  #1) 

b.  Remove,  clean,  and  Install  a  fuel  valve.  (Job  Sheet  #2) 
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ANSWERS  TO  TEST 


1. 

a. 

4  d. 

1 

b. 

5  e. 

6 

c. 

2  f. 

3 

2. 

a. 

Atmospheric  pressure,  air 

b. 

Vacuum,  vacuum 

c. 

Venturi,  venturi, " 

venturi  effect" 

d. 

Lbw";en 

e. 

Fuel  jet  nozzle 

f. 

Atmospheric  pressure 

9- 

Atomized 

h. 

Cylinder 

i. 

Air,  fuel 

3. 

a. 

7  g. 

5 

b. 

10  h. 

8 

c. 

4  1. 

9 

d. 

3  j. 

2 

e. 

11  k. 

6 

f. 

1 

A 

A. 

a,  d, 

f 

5. 

a. 

4  d. 

2 

b. 

3  e. 

1 

c. 

6  f. 

5 

6. 

a,  c,  e,  g,  h 

7. 

a. 

Passages 

b. 

Pilot  jet,  pilot  screw 

c. 

Idle,  air-fuel 

d. 

Pilot  screw 

e. 

Air,  air  stream,  atomized  air-fuel 

f. 

Atomize 

8. 

a. 

Transition  circuit 

b. 

Vacuum 

c. 

Leaner,  richer 

d. 

Throttle  slides 

9. 

c,  d, 

e 
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•in 
lU. 

21. 

Float  chamber,  needle  jet 

D. 

Needle  jet 

C. 

Of  eater 

u. 

Main  jet 

11. 

a 

Richer 

b. 

Enrichener  circuit 

U. 

d. 

Cold  starting  system 

e. 

1)    Starter  jet 

2)  Plunger 

f. 

Plunger,  starter  jet 

g- 

Throttle  slide 

12. 

a. 

No  one  circuit 

b. 

A  jetting  change 

13.    Performance  skills  evaluated  by  practical  tests 
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UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  Identify  parts  of  a  wheel  assembly 
and  a  tire  and  discuss  procedures  for  spoking  and  trueing  wheals.  The  student  should  also  be 
able  to  remove,  replace  or  repair,  and  Install  front  and  rear  motorcycle  tires  and  ATV  tires. 
These  competencies  will  be  evidenced  by  conrectly  performing  the  procedures  outlined  In  the 
Job  sheets  and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  wheels  and  tires  with  their  correct  definitions. 

2.  Complete  statements  concerning  types  of  wheels. 

3.  Match  parts  of  a  tire  with  their  characteristics. 

4.  Complete  statements  concerning  tire  tools  and  equipment. 

5.  Complete  a  list  of  other  supplies  required  for  tire  repair. 

6.  Solve  probkrxi^  concerning  tire  markings. 

7.  Complete  statements  concerning  valve  stems  and  valve  caps. 

8.  Select  true  statements  concerning  tubeiess  tire  repair. 

9.  Complete  statements  concerning  tire  liabilities. 

10.  Match  spoke  and  rim  terms  with  their  meanings. 

11.  Match  wheel  trueing  terms  with  their  meanings. 

12.  Select  true  statements  concerning  spoke  patterns. 

13.  Complete  a  list  of  guidelines  for  spoking  and  trueing  wheels. 


S:>ECIFIC  OBJECTIVES 


# 
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14    Complete  statements  concerning  ATV  tires. 

15.  Complete  statements  concerning  personal  safety  around  wheels  and  tires. 

16.  Demonstrate  the  ability  to: 

a.  Remove,  replace/repair,  and  Install  a  front  tire  and  wheel  assembly  on  a 
motorcycle.  (Job  Sheet  #1} 

b.  Remove,  replace/repair,  and  Install  a  rear  tire  and  wheel  assembly  on  a 
motorcycle.  (Job  Sheet  #2^ 

c.  Replace  a  damaged  rim  and  respoke  and  true  a  motorcycle  wheel.  (Job 
Sheet  #3) 

d.  Remove,  replace/repair,  and  Install  a  tire  on  an  ATV.  (Job  Sheet  #4) 

e.  Make  Inside  and  outside  repairs  on  ATV  tires.  (Job  Sheet  irS) 
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WHEELS  AND  TIRES 
UNITX 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  v/ith  information  sheet. 

C.  Make  transparency. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

R  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Show  samples  of  ail  three  types  of  spoke  patterns  and  explain  their  differences. 

H.  Demonstrate  the  procedure  of  replacing  one  spoke  in  a  wheel  that  is  already  spoked  so 
students  will  get  the  idea  of  how  other  spokes  have  to  be  removed. 

I.  Talk  to  the  class  about  ATV  tires  :n  general,  how  important  ATV  tire  repair  has  become 
to  motorcycle  service,  and  demonstrate  the  tricks  of  the  trade  for  working  with  ATV 
tires. 

J.  Impress  upon  the  students  the  importance  of  motorcycle  tire  service  and  the  important 
role  it  plays  in  service  department  income. 

K.  Discuss  the  concepts  of  "liability"  in  tire  repair  and  encourage  students  to  follow  ail  tire 
mounting  procedures  to  the  letter. 

L  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S1041— ru6e/ess  Tire  Repair  is  available  at  educational  rates  in  Va"  VHS  or  Beta  video 
tapes  from: 

American  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

M.  Other  videos  to  help  reinforce  this  unit  include  Wheel  Lacing  and  Truing  and  Wheel  Bal- 
anc/ng.  These  videos  are  available  in  ^M^U-Matic,  Va^Beta  I,  Va^Beta  II,  or  Va^VHS  for- 
mats from: 

Kawasaki  Motors  Corp.,  U.S.A. 
Service  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 

N.     Give  test. 
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WHEELS  AND  TIRES 
UNITX 

INFORMATION  SHEET 


i.    Terms  and  defmitlons 

A.  Uable  —  LegaSly  obligated  to  assume  respcnsiblity  for  product  malfunc- 
tions or  for  Improper  repairs  that  endanger  persons  or  property 

B.  Off-road  motorcycles  —  Motorcycles  that  generally  are  not  licensed  for  use 
on  streets  or  highways,  but  rather  in  motocross  racing  or  general  pleasure 
riding 

Example:   Motocross  bikes  and  ATV^ 

C.  Street  bikes  —  Motorcycles  that  are  designed  for  licensed  use  on  public 
streets  and  higiiways 

D.  Lifetime  valve  stem  —  A  metal  valve  stem  that  will  not  weather  or  wear  out 

E.  Wfeather  cracks  —  A  form  of  tire  and  rubber  valve  deterioration  caused  by 
exposure  to  sun,  wind,  and  rain 

F.  Valve  stem  —  A  short,  rubber  valve  installed  in  a  rim  to  permit  inflation  and 
deflation  of  a  tire 

G.  Valve  core  —  A  spring-loaded  device  inserted  into  a  valve  stem  to  turn  the 
valve  stem  into  a  one-way  valve  that  will  permit  air  to  enter  but  will  not  per- 
mit air  to  escape 

H.  Seating  ring  —  A  rubber  ring  that  can  be  installed  between  the  rim  and  one 
bead  of  a  tubeless  ATV  tire  to  provide  a  temporary  seal  on  one  side  of  the 
tire  and  help  seat  the  tire  as  it  is  inflated 

ii.    Types  cf  wheels 

A.  Spoke  wheels  are  fastened  to  the  hub  by  spokes  and  require  periodic 
inspection  and  maintenance.  (Rgure  1) 

FIGURE  1 
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B.  Mag  wheels  are  made  mostly  of  aluminum,  are  practically  maintenance 
free,  and  have  a  modern  look  that  enhances  the  appearance  of  a  motorcy- 
cle. (Figure  2) 


FIGURE  2 


C.     Extruded  wheels  usually  have  three  pieces,  are  either  spoke  or  mag-type  riv- 
eted to  a  rim,  and  are  popular  because  of  their  light  weight  (Figure  3) 


FIGURE  3 


D.     Tube-type  wheels  are  usually  spoked  wheels  and  are  used  primarily  for  off- 
road  applications. 

E     Tubeless  wheels  are  used  primarily  on  street  bikes  because  they  run  cooler 
and  require  less  service. 


413 


MM- 443 


INFORMATION  SHEET 


Bead-lock  wheels  are  used  with  tubeless  tires  on  ATV's  because  extremely 
low  tire  pressures  are  used  and  the  bead  lock  keeps  the  tire  on  the  rim.  (Fig- 
ure 4) 

FIGURE  4 


Rim  Bead  Locks 


Courtesy  Yamaha  Motor  Corporation,  U.SJL 

III     Parts  of  a  fire  (Figure  5) 

A.  Bead  —  The  steel-reinforced  Inner  circle  on  a  tire  that  seats  onto  the  rim 

B.  Radial-ply  —  A  tire  that  has  a  cord  body  that  runs  straight  around  the  tire 
from  one  bead  to  the  other  and  is  covered  with  a  belt  that  runs  around  the 
circumference  of  the  tire  underneath  the  tread 

C.  Bias-ply  —  A  tire  that  has  a  cord  body  that  runs  diagonally  from  one  bead  to 
the  other  and  may  use  several  plies 

D.  Sidewall  —  The  patt  of  a  tire  that  extends  from  the  bead  to  the  tread 

E  Tread  —  The  outer  part  of  the  tire  that  contacts  the  road  with  grooves 
designed  to  shed  water  and  grip  the  road 


FIGURE  5 


Bead 


^Sidewall 


Tread 
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Tira  tools  and  equipment 

A.     The  Coats  200/220  motorcycle  tire  changer  Is  probably  the  most  used  piece 
of  equipment  In  tire  sen/ice.  (Figure  6) 


FIGURE  6 


B.     A  wheel  balancer  Is  used  on  almost  ali  tire  changes  to  insure  longer  tire  life 
and  safety.  (Figure  7) 


FIGURE  7 


C.  A  bubble  balancer  works  with  a  bubble  like  the  bubble  In  a  carpenter^  level, 
but  a  dynamic  balancer  Is  computerized  to  locate  areas  on  the  tire  where 
weight  Is  required  and  how  much  weight  Is  required. 
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A  tire  tool  Is  a  slim,  flat  tool  spoon-shaped  on  one  end  and  straight  on  the 
other  so  it  can  be  used  to  pry  the  tire  off  the  rim.  (Figure  8) 

FIGURE  8 


- 

• 

ATV  bead  breakers  conne  in  several  different  designs,  but  all  ttiem  are 
built  to  help  remove  an  ATV  tire  from  a  bead-look  rim  wittiout  damaging 
either  the  tire  or  the  rim. 

A  valve  stem  installing  tool  is  used  to  install  a  rubber  valve  stem  in  a  tube- 
less  w/heel,  and  the  tool  helps  prevent  damage  to  the  valve  stem  during 
Installation. 

A  low/  pressure  gauge  Is  used  to  measure  Aiu  tire  pressures  which  rnay 
range  from  half  a  pound  to  about  5  pounds,  and  a  high  pressure  gauge  Is 
used  for  all  other  tires.  (Figure  9) 

FIGURE  9 


V.     Other  supplies  required  for  tire  repair 

A.  Tubeless  and  ATV  tire  repair  kits 

B.  Rubber  lubricant  to  prevent  damage  to  the  bead  of  the  tire  and  to  Insure 
proper  seating  of  the  bead 

C.  Tubeless  valve  stems 
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a 


A  valve  core  removing  tool 


Valve  caps 


F. 


Chalk  or  grease  pencil  to  mark  puncture  locations  (Figure  10) 


FIGURE  10 


Tire  markings 

A.  Almost  all  tires  have  a  marking  on  them  that  is  called  the  balance  mark 
which  might  be  in  the  form  of  zero  painted  onto  the  tire  sidewall  or  a  small 
dab  of  highly  visible  paint. 

B.  The  balance  mark  indicates  the  most  lightweight  spot  on  the  tire,  and  the 
balance  mark  should  always  be  lined  up  with  the  valve  stem  when  installing 
a  tire.  (Figure  11) 


FIGURE  11 


C.  Aligning  the  lightweight  side  of  the  tire  up  with  the  extra  weight  of  the  valve 
stem  helps  balance  out  the  opposite  heavy  side  of  the  tire  where  rubber 
laps  rubber  to  hold  the  tire  together. 


MM- 447 


INFORMATION  SHEET 


D.  Directional  arrows  appear  on  a  tire  sidewall  to  indicate  that  the  tire  shouid 
be  instaiied  so  that  the  arrows  point  to  the  same  direction  the  wheel  rotates 
when  the  bike  goes  forward. 

E.  Some  tires  may  be  used  either  front  or  rear  and  are  caiied  dual-purpose 
tires. 

H  Duai-purpose  tires  sometimes  have  directionai  arrows  going  one  way  if  it  is 
used  as  a  front  tire  and  going  the  opposite  direction  if  it  is  used  as  a  rear 
tire. 

Vi?.     Valve  stems  and  valve  caps 

A.  When  fnstaiiing  a  new  tire,  a  new  vaive  stem  should  be  instaiied  unless  the 
valve  stem  Is  a  metal  lifetime  stem. 

B.  Valve  stems  must  be  seated  all  the  way  to  the  seating  flange  and  sfiould 
always  be  checked  to  make  sure  it  was  not  damaged  during  instaiiation. 

C.  When  first  inflating  a  tubeless  tire,  it  requires  a  great  volume  of  air  and  the 
valve  core  usually  has  to  be  removed  to  get  a  sufficient  air  supply  into  the 
tire. 

D.  After  initial  inflation  of  a  tube,  the  valve  core  should  be  removed  to  deflate 
the  tube  and  permit  it  to  adjust  to  the  tire  and  free  Itself  of  wrinkles. 

E.  Always  place  a  valve  cap  on  the  valve  stem  to  protect  the  valve  core  from 
mud  and  water. 

Vili.     Tubeless  tire  repair 

A.  Always  locate  and  mark  puncture  locations  before  removing  a  tire. 

B.  Tubeless  tire  repair  is  generally  not  recommended,  but  is  acceptable  if  the 
tire  is  repaired  with  a  permanent  plug  patch. 

C.  The  plug  patch  is  installed  from  inside  the  dismounted  tire  and  consists  of 
one-piece  plug  that  goes  through  the  puncture  and  an  attached  plug  cap 
which  is  sealed  to  the  interliner  of  the  tire. 

D.  Plug  patches  should  be  used  only  on  small  punctures  that  are  in  the  tread 
area  of  the  tire  and  never  on  punctures  in  the  sidewall. 

E.  It  is  not  recommended  to  install  a  tube  in  a  tubeless  tire  on  a  wheel  that  1$ 
designed  for  a  tubeless  tire  because  the  rough  inside  of  the  rim  will  nib  a 
hole  in  the  tube  and  could  cause  overheating  problems  too. 
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l}C     Tira  liabilities 

A.  If  a  new  tire  in  a  street  u.^e  tire  goes  bad,  ttie  manufacturer  mlgiit  be  liable 
if  It  results  In  Injury,  but  If  a  patchied  tube  goes  bad,  ttie  dealershilp  could  be 
liable,  so  thie  rule  Is  to  never  patchi  a  tube. 

B.  Never  install  a  tire  sized  above  or  below  wtiat  ttie  manufacturer  recom- 
mends because  an  oversize  tire  could  rub  ttie  frame  and  an  undersize  tire 
won't  tiandle  ttie  load. 

C.  Some  tires  are  specified  for  use  wltti  only  certain  models  of  motorcycles 
and  stiould  not  be  used  on  any  ottier  vetilcles. 

D.  Tires  marl<ed  "Rear"  stiould  be  used  only  on  a  rear  wtieel,  and  tires  marked 
"Front"  stiould  be  used  only  on  a  front  wtieel. 

E.  Wtien  a  tire  tias  directional  arrows  on  It,  It  stiould  be  mounted  witti  ttie 
arrows  moving  In  ttie  direction  of  forward  rotation. 

F.  A  new  front  tire  matctied  wltti  a  worn  rear  tire  will  result  In  Instability,  and 
ttie  customer  stiould  be  encouraged  to  Install  a  matctied  set. 

G.  After  mounting,  wasti  all  tires  wltti  water  and  a  brusti  to  assure  ttiat  ttie 
slick  residue  left  from  manufacturing  or  lubricants  used  In  mounting  are 
totally  removed  because  ttie  combination  of  ttie  two  can  cause  a  tire  to 
slide  out  of  control. 

(NOTE:  Tires  are  formed  In  molds  ttiat  are  coated  wltti  a  soap-like  agent  to 
keep  ttie  tire  from  sticking  to  ttie  form.) 

H.  After  ttie  tire  is  installed  on  ttie  motorcycle,  spin  ttie  tire  to  make  certain 
ttiat  ttie  bead  Is  seated  on  ttie  rim  and  ttiat  ttie  tire  runs  stralgtit  and  true. 

I.  Ctieck  spoked  wtieels  for  loose  or  missing  spokes  and  tigtiten  or  replace  as 
needed  before  mounting  a  new  or  used  tire. 

X.     Spoke  and  rim  terms  and  their  meanings 

A.  Spoke  —  A  metal  rod  ttiat  attaches  ttie  rim  of  ttie  wtieel  to  ttie  tiub  of  ttie 
wtieel 

B.  Spoke  nipple  —  A  long  nut  ttiat  goes  ttirougti  ttie  rim  and  screws  onto  ttie 
spoke  to  secure  It  to  ttie  rim 

C.  Rim  —  Ttie  round  metal  part  of  ttie  wtieel  ttiat  ttie  tire  fits  on  to 

D.  Drop  center  Ttie  small  or  recessed  part  of  ttie  rim  that  allovi/s  enough 
clearance  for  the  bead  of  the  tire  to  be  removed  from  the  rim 


ERIC 


41.9 


MM- 449 


9 


INFORMATION  SHEET 


E.  Hub  —  The  center  of  the  wheel  assembly  that  contains  the  wheel  bearings 
and  the  brake  drum  or  rotor,  and  has  holes  in  it  for  attaching  spokes 

R  Rim  liner  —  A  strip  of  rubber  that  goes  around  the  rim  to  protect  the  tube 
from  the  spoke  nipples 

G.  Inner  spoke  —  A  spoke  that  extends  from  the  inside  of  the  hub  to  the  rim 
and  has  more  than  a  90**  bend  at  the  spoke  head 

H.  Outer  spoKe  —  A  spoke  that  extends  from  the  outside  of  the  hub  to  the  rim 
and  has  less  than  a  90**  bend  at  the  spoke  head 

I.  Spoke  wrench  —  A  thick,  special  design  wrench  for  tightening  or  loosening 
spokes 

XI.     Wheei  tmeing  terms  and  thefr  meanings 

A.  Lateral  runout  —  The  degree  to  which  a  wheel  wobbles  back  and  forth  as  it 
turns 

B.  Radial  runout  —  The  degree  to  which  a  wheel  moves  up  and  down  from  a 
center  axle  as  it  turns 

C.  Straight  and  true  —  A  phrase  used  to  indicate  the  combination  of  lateral 
runout  which  is  straight  and  radial  runout  which  is  true 

D.  Dial  indicator  —  A  precision  measuring  tool  that  accurately  measures  lat- 
eral runout  so  it  can  be  straightened 

E.  Trueing  stand  —  A  stand  with  an  axle  that  goes  through  a  hub  to  securely 
mount  a  wheel  assembly  for  convenient  access  by  a  technician  (Figure  12) 

R  Pointer  —  A  metal  rod  that  attaches  to  a  trueing  stand  in  such  a  way  that  it 
can  be  used  as  a  reference  point  for  checking  lateral  and  radial  runout  and 
also  serves  as  a  mounting  base  for  the  dial  indicator  (Figure  12) 

FIGURE  12 
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XII.     Spoke  patterns 

A.  All  spoke  patterns  crocs  In  some  fashion  to  give  the  rim  strength  and  stabil- 
ity. 

B.  A  cross-one  spoke  pattern  means  that  a  spoke  must  cross  one  other  spoke 
on  the  same  side  (Inner  or  outer)  that  Is  going  In  the  opposite  direction. 

C.  A  cross-two  spoke  pattern  means  that  a  spoke  must  cross  two  other 
spokes  on  the  same  side  that  are  going  In  the  opposite  direction,  and  a 
cross-two  pattern  Is  the  most  common. 

D.  A  cross-three  pattern  means  that  a  spoke  must  cross  three  other  spokes  on 
the  same  side  that  are  going  In  the  opposite  direction. 

E.  The  number  of  spokes  that  a  wheel  contains  will  always  be  In  multiples  of 
four,  and  36  Is  the  m.ost  commo.n. 

Xiii.     Guidelines  for  spoking  and  truelng  wheels 

A.  Old  spokes  are  almost  never  reused  because  they  are  stretched,  the 
threads  are  rusted,  and  the  threads  are  usually  damaged. 

B.  Since  old  spokes  are  of  no  further  use,  the  fas^test  way  to  remove  them  is 
with  a  cutting  torch  or  bolt  cutters. 

C.  If  a  spoked  wheel  is  noticeably  bent,  it  cannot  be  straightened  and  should 
be  replaced  for  safety  reasons. 

D.  Always  be  careful  to  never  overtighten  spokes  because  they  could  ruin  the 
hub  and  break  the  spoke. 

E.  Off-road  wheels  don't  have  to  run  as  true  as  street-bike  wheels,  but  both 
should  run  straight  and  true,  and  if  there  is  any  doubt,  the  wheel  should  be 
checked  in  a  wheel-trueing  stand  with  a  dial  indicator. 

F.  Specifications  for  trueing  a  wheel  are  almost  always  found  In  the  appropri- 
ate service  manual. 

XIV.     ATV  tires 

A.  The  popularity  of  all  terrain  vehicles  has  made  ATV  tire  repair  an  important 
part  of  motorcycle  service. 

B.  The  most  difficult  part  of  servicing  an  ATV  tire  is  breaking  the  bead  away 
from  the  rim. 

0.  ATV  wheels  are  so  small  that  they're  difficult  to  hold  unless  they  are 
secured  in  a  tire  changing  machine. 
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D.  Mounting  ATV  tires  requires  liberal  use  of  tire  lubWcant. 

E.  The  wide  rims  make  It  difficult  to  seat  the  bead  initially  so  the  tire  can  be 
aired  up,  and  sometimes  a  tube  has  to  be  placed  inside  the  tire  and  inflated 
enough  to  seat  one  bead,  then  deflated  and  removed. 

R  ATV  tires  can  frequently  be  repaired  from  the  outside  without  being  dis- 
mounted. 

G.  ATV  tires  are  sometimes  directional  because  of  tread  pattern,  but  they  do 
not  have  directional  arrows  so  you  have  to  pay  special  attention  to  right  and 
left  hand  tires. 

H.  Always  keep  ATV  tire  pressure  within  the  low  pressure  limits  specified. 

I.  Rear  tires  have  to  be  the  same  diameter,  and  this  may  require  unequal  air 
pressure  to  compensate  for  a  tire  that  has  been  stretched. 

XV.     Personal  safet^f  around  wheels  and  tires 

Before  mounting  a  new  tire,  inspect  the  wheel  for  cracks  or  damage 
because  if  the  wheel  is  bad  there  is  no  need  to  mount  the  tire  and  it  poses  a 
danger  of  exploding  during  inflation. 

Never  attempt  to  seat  the  bead  on  a  tire  by  inflating  the  tire  beyond  the  rec- 
ommended seating  pressure  stamped  on  the  tire. 

(CAUTION:  The  maximum  inflating  pressure  for  most  moforcycle  tires  is  40 
PSi,  and  going  beyond  that  could  cause  a  tire  to  explode  or  cause  the  rim  to 
break.) 

Because  sprockets  are  sharp  and  can  cause  severe  injuries,  remove  tires 
from  the  opposite  side  of  the  sprocket,  and  remove  a  sprocket  if  it  will  not 
fit  into  a  tire  changer. 

Before  you  test  drive  a  motorcycle  after  tire  replacement,  make  sure  the 
brakes  are  working  properly 
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JOB  SHEET  #1  —  REMOVE,  REPLACE/REPAIR,  AND  INSTALL 
A  FRONT  TIRE  AND  WHEEL  ASSEMBLY  ON  A  MOTORCYCLE 

Tools  and  mateilais 

1.  Motorcycle  as  selected  by  Instructor 

2.  Appropriate  servhe  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Torque  wrench 

6.  Tire  removing  machine/equipment 

7.  Tire  changing  lubricant 

8.  Pencil 

9.  Safety  glasses 

Routine  #1  —  Removing  the  front  wheel 

1 .  Put  on  safety  glasses. 

2.  Raise  the  front  wheel  off  the  ground  and  support  the  motorcycle  firmly  so  that  It 
cannot  fall. 

3.  Remove  the  speedometer  cable,  if  required.  (Figure  1) 


FIGURE  1 
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4.    Remove  the  brake  callper{s),  If  required.  (Figure  2) 
FIGURE  2 


5.  Remove  the  front  brake  cable,  if  required. 

6.  Remove  the  front  fender,  if  required. 

7.  Remove  the  axle  nut  cotter  key,  if  required.  (Rgure  3) 
FIGURE  3 
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8.    Remove  the  axle  holders,  if  required.  (Figure  4) 

(NOTE:  Sl<etch  the  markings  on  the  axle  holders  because  they  are  directional  and 
have  to  go  back  exactly  where  they  come  from.) 

FIGURE  4 


9.    Remove  the  axle  nut.  (Rgure  5) 
FIGURE  5 


10.  Remove  the  front  axle,  If  required. 

(NOTE  There  is  frequently  a  hole  on  the  other  side  of  the  axle  flange  so  you  can 
insert  a  punch  that  will  allow  you  to  turn  the  axle  and  work  it  out  even  if  it's  a  bit 
rusty.) 

11.  Use  a  soft-face  mallet  if  you  have  to  strike  the  axle  to  loosen  it,  but  do  not  pound 
the  axle  with  a  hard-faced  hammer. 
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Take  special  care  to  notice  the  position  of  bushings,  spacers,  and  speedometer 
drive  gears  as  you  remove  the  axie,  and  If  you  need  to,  make  a  note  or  a  sketch  of 
how  thiiigs  are  an^nged.  (Figure  6) 

FIGURE  6 


Remove  the  front  wheel  assembly.  (Figure?) 
FIGURE  7 


%  ■ 

Remove  all  bushings,  spacers,  and  speedometer  drive  gear  so  they  won't  get  lost 
while  you're  working  on  the  wheel  assembly. 
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15.    Remove  the  valvexap  and  valve  core  and  let  the  air  out  of  the  tire.  (Figure  8) 


FIGURE  8 


16.  Remove  the  valve  stem  lock  huts  if  It  Is  a  tube-type  tire. 
□    Have  your  instructor  check  your  work. 

17.  Ask  your  Instructor  whether  you  are  to  complete  your  job  with  tire  tools  or  with  a 
tire  changing  machine: 

a      If  you're  using  tire  tools,  go  on  to  Routine  #2. 
b.      if  you're  using  a  tire  changing  machine,  skip  to  Routine  #3. 
Routine  #2  —  Changing  a  tire  with  tire  tools 

1.  Leave  your  safety  glasses  on. 

2.  Break  the  tire  away  from  the  bead  of  the  rim  v;ith  a  bead  breaker  or  force  It  off 
with  the  heel  of  your  shoe,  but  be  careful  not  to  scratch  or  damage  the  rim.  (Fig- 
ure 9) 


FIGURE  9 
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3.    Place  the  tire  and  wheel  assembly  on  a  suitable  worl<  surface  that  will  allow  the 
assembly  to  lie  flat.  (Figure  10) 

(NOTE  A  strong,  open-top  wooden  box  or  even  a  sturdy  trash  can  provides  good 
support.) 


FIGURE  10 


4.    Lubricate  the  tire  bead  generously  with  tire  lubricant.  (Figure  11) 
FIGURE  11 


5.  Insert  the  hooked  end  of  a  tire  tool  on  one  side  of  tha  valve  stem  and  Insert  the 
straight  end  of  another  tire  tool  on  the  other  side  of  the  valve  stem  so  that  the 
two  tire  tools  are  about  four  Inihes  apart.  (Figure  12) 


FIGURE  12 
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6.    Pry  the  bead  up  and  over  the  rim  with  both  tire  tools,  making  certain  that  you 
don't  pull  the  tube  up  with  the  bead.  (Figure  13) 


FIGURE  13 


7.    Pull  the  straight-ended  tire  tool  outahd  nhbve  it  over  about  four  Inches  and  rein- 
sert It  between  the  bead  and  the  rim.  (Figure  14} 

FIGURE  14 


8.    Pry  the  tire  up  once  more  and  continue  this  procedure  around  the  tire  until  you 
have  that  side  of  the  tire  completely  over  the  riml  (Figure  15) 


FIGURE  15 
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9. 
10. 


11. 
12. 

13. 


Remove  the  tube,  if  there  is  one. 

Start  with  the  tire  tools  on  either  side  of  the  vaive  stem  and  repeat  the  procedure 
used  for  the  other  side.  (Figure  16) 

(NOTE:  Sometimes  the  tire  tool  with  the  straight  end  has  to  be  installed  in  line 
with  the  bead  and  then  turned  at  a  right  angle  to  get  the  second  side  of  the  tire 
off,  and  this  is  where  the  rim  often  gets  damaged,  so  v/ork  with  care.) 

FIGURE  16  iMii  ■■■M'lii^i  II  lii^^^MMM 


Remove  the  tire  completely  and  set  it  aside. 

Inspect  the  rim  for  cracks,  bends,  or  nicks  that  could  make  further  use  of  '.he  rim 
dangerous. 

Clean  the  seating  surfaces  of  the  rim  thoroughly  with  a  wire  brush,  and  r^^fnove 
all  con'osion  or  rust.  (Figure  17) 


FIGURE  17 


Have  your  instructor  check  your  work. 

Check  the  tire  you  intend  to  put  back  on  the  bike  to  make  sure  the  bead  Is  free  of 
defects  and  damage. 
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15.  Check  Inside  the  tire  for  damage  or  the  presence  of  foreign  objects. 

16.  Check  the  valve  stem,  If  it  Is  a  tubeless  tire,  and  replace  It  If  It  Is  damaged. 

17.  Check  the  directional  arrov/  on  the  tire  to  determine  which  side  of  the  tire  goes 
on  the  wheel  first. 

18.  Lubricate  the  beads  with  rubber  lubricant. 

19.  Push  the  first  bead  onto  the  rim  by  hand,  and  then  continue  with  the  hooked  end 
of  the  tire  tool  until  you  get  the  complete  bead  on  one  side  of  the  wheel.  (Figure 
18) 


FIGURE  18 


20.  Inflate  the  tube  Just  enough  to  get  all  the  wrinkles  out  If  It  is  a  tube-type  tire 
you're  mounting. 

21.  Position  the  tire  so  that  the  balance  mark  is  in  line  with  the  valve  stem.  (Figure  19) 

(NOTE:  The  balance  mark  may  be  a  circle  or  a  dab  of  paint  that  wiii  be  highly  visi- 
ble.) 
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22.  Work  the  tube  valve  stem  in  first  and  start  one  of  the  valve  stem  lock  nuts  to  hold 
It  in  place  if  it  is  a  tube-type  tire. 

23.  Work  the  rest  of  the  tube  into  the  tire  and  over  the  rim. 

24.  Get  the  tube  well  up  into  the  central  part  of  the  tire  so  that  you  won't  run  the  risk 
of  punching  it  when  you  install  the  other  bead. 

25.  Pick  a  spot  fairly  close  to  either  side  of  the  valve  stem  and  insert  the  hooked  end 
of  one  tire  tool,  then  move  about  four  inches  away,  insert  the  other  tire  tool  and 
start  prying  the  bead  over  the  rim.  (Figure  20) 

(NOTE:  Don't  insert  either  tire  tool  deeper  than  it  needs  to  be  or  you  will  pinch  or 
puncture  the  tube.) 


FIGURE  20 
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26.  Continue  working  around  the  tire  until  the  bead  is  over  the  rim. 

27.  Take  special  care  with  the  final  area  around  the  valve  stem  because  it  may 
require  that  you  position  your  tire  tools  closer  together. 

28.  Turn  the  tire  slightly  one  way  and  then  the  other  to  make  sure  the  beads  are  prop- 
erly set. 

29.  Check  once  again  to  make  sure  the  balance  mark  and  the  valve  stem  are  still 
aligned  and  that  the  valve  stem  points  straight  up  and  is  not  slanted  to  one  side. 

30.  Pull  the  valve  stem  out  and  run  the  lock  nut  all  the  way  down  and  lightly  tighten 
it. 

31.  Install  the  second  lock  nut  over  the  valve  stem  and  snug  it  down  onto  the  first 
one. 
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32.    Inflate  the  tire  until  the  beads  seat  completely  on  the  rim,  but  do  not  exceed  40 
PSI  or  the  maximum  bead-seating  Inflation  pressure  listed  on  the  tire.  (Figure  21) 


FIGURE  21 


33.  Let  all  the  air  out  of  the  tire  to  allow  the  tube  to  position  Itself  properly  and  shake 
out  all  the  wrinkles. 

34.  Install  the  valve  core. 

35.  Inflate  the  tire  to  Its  recommended  operating  PSI  and  Inr^all  a  valve  cap. 

38.    Check  the  tire  to  make  sure  there  are  no  bulges  or  Irregularities,  and  make  sure 
the  bead  Is  seated  evenly  and  firmly  around  the  rim. 

(NOTE:  Each  side  of  the  tire  will  have  seating  marks  that  provide  visual  guides  to 
help  check  for  uniform  seating.) 

37«    Wash  the  tire  with  water  and  scrub  brush  until  you  are  sure  It  Is  free  of  soap  and 
tire  mounting  lubricant. 

n    Have  your  Instructor  check  your  work. 

Routine  #3  —  Changing  a  front  tire  with  a  tire  changer 

1.  Leave  your  safety  glasses  on. 

2.  Place  a  shop  towel  over  the  chassis  pad  on  the  machine  If  you're  working  with  an 
aluminum  rim  so  you  won't  damage  the  rim. 
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3.    Break  the  tire  away  from  the  bead  of  the  rim  with  the  bead  loosening  shoe  on  the 
tire  changing  machine.  (Figure  22) 


FIGURE  22 


4.  Place  the  tire  and  wheel  on  the  table  top  and  position  the  wheel  so  that  It 
engages  the  hook  portions  of  the  clamps  and  the  valve  stem  Is  directly  over  the 
stationary  clamp  that  Is  on  your  left  to  mark  the  starting  position  for  dismounting 
the  tire. 

(NOTE:  Install  clamp  pads  If  you're  working  with  an  aluminum  rim.) 

5.  Tighten  the  clamping  screw  until  the  screw  operated  clamp  engages  the  rim,  and 
then  tighten  It  moderately  (Figure  23) 


FIGURE  23 
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6.    Rotate  the  pivot  arm  over  the  wheel  and  lock  into  position.  (Figure  24) 


FIGURE  24 


7.    Lower  the  center  post  to  about  3  cm  abov(9  the  wheel  and  tighten  the  knob,  (Fig- 
ure 25) 

FIGURE  25  jmmmrmammgm^ 


8.    Apply  rubber  lubricant  to  the  bead  and  to  the  demount  end  of  the  combination 
tool.  (Figure  25) 

(NOTE  Inetail  the  demount  protector  boot  on  the  combination  tool  if  you're  work- 
ing with  an  aluminum  rim.) 

FIGURE  26  wmmmmgi^ggggg^^ 
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Insert  the  combination  tooi  underneath  ths  upper  bead  al  about  a  45^  angle 
away  from  the  tire.  (Figure  27) 


FIGURE  27 


Pivot  the  tool  over  and  against  the  center  post,  taking  care  not  to  pinch  the  tube. 
(Figure  28) 

(NOTE:  Using  plenty  of  rubber  lubricant  will  usually  prevent  tube  pinching.) 


FIGURE  28 


Rotate  the  combination  too!  in  a  clocl<v;ise  direction  With  one  hand  while  lifting 
up  on  the  tire  with  your  other  hand  at  the  starting  position. 

Hemove  the  tube,  if  there  Is  one,  before  dismounting  the  bottom  l>ead,  and  move 
the  pivot  arm  back  if  you  need  to  make  it  easier  to  take  the  tube  out. 
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14. 
15. 
16. 


17. 


□ 
18. 
19. 

20. 


Remove  the  bottom  bead  with  the  same  procedure  outlined  for  removing  the  top 
bead.  (Figure  29) 

FIGURE  29  i^BaHHBBHHMBHHBHBH 


Remove  the  tire  from  the  rim  and  place  it  aside. 

Remove  the  rim  from  the  machine  by  loosening  the  clamping  screw. 

Inspect  the  rim  for  cracks,  bends,  or  nicks  that  could  make  further  use  of  the  rim 
dangerous. 

Clean  the  seating  surfaces  of  the  rim  thoroughly  with  a  wire  brush,  and  remove 
all  corrosion  or  rust.  (Figure  30) 


Have  your  Instructor  check  your  work. 
Place  the  rim  back  on  the  machine. 

Check  the  valve  stem,  if  it  Is  a  tubeless  tire,  and  If  it  shows  signs  of  damage  or 
weather  cracking,  replace  it. 

Check  the  tire  you  intend  to  put  back  on  the  bike  to  make  sure  the  bead  Is  free  of 
defects  and  damage. 
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21.  Check  Inside  the  tire  for  damage  or  the  presence  of  foreign  objects. 

22.  Check  the  directional  arrow  on  the  tire  to  determine  which  side  of  the  tire  goes 
on  the  wheel  first 

23.  Lubricate  the  beads  with  rubber  lubricant. 

24.  Position  the  tire  sclriat  the  balance  mark  Is  In  line  with  the  valve  stem.  (Figure  31) 


FIGURE  31 


•■it  A' 

25.  Push  the  first  bead  into  the  rim  by  hand. 

26.  Inflate  the  tube  just  enough  to  get  all  the  wrinkles  out  if  it  is  a  tube-type  tire 
you're  mounting. 

27.  Work  the  valve  stem  In  first  and  start  one  of  the  valve  stem  lock  nuts  to  hold  it  in 
place. 

28.  Wbri<  the  rest  of  the  tube  into  the  tire  and  over  the  rim. 

29.  Get  the  tube  well  into  the  central  part  of  the  tire  so  that  you  won't  run  the  risk  of 
pinching  it  when  you  install  the  other  bead. 

30.  Lubricate  the  top  bead  again. 
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32. 


33. 
34. 

35. 

36. 

37. 

38. 


Position  tha  mounting  end  of  the  combination  tool  just  to  the  right  of  the  valve 
stem  so  that  it  engages  the  rim  and  the  bead  of  the  tire.  (Figure  32) 


Pull  the  mounting  top!  around  the  tire  in  a  ciockwise  direction  with  one  hand  as 
you  push  down  on  the  tire  with  your  other  hand.  (Figure  33) 

FIGURE  33  mmm^^maiassia^ 


Move  the  mounting  tool  around  until  the  tire  Is  completely  mounted. 

Turn  the  tire  slightly  o;^e  way  and  then  the  other  to  make  sure  the  beads  are  prop- 
erty set. 

Check  once  again  to  make  sure  the  balance  mark  and  the  valve  stem  are  still 
aligned  and  that  the  valve  stem  points  straight  up  and  is  not  slanted  to  one  side. 

Pull  the  valve  stem  out  and  run  the  lock  nut  ail  the  way  down  and  lightly  tighten 
IL 

install  the  second  lock  nut  over  the  valve  stem  and  snug  it  down  on  the  first  one. 

(CAUTION:  The  tire  and  wheel  must  be  removed  from  the  machine  before  fnflat* 
Ing  the  t^-e.) 

Remove  the  tire  and  wheel  from  the  machine. 


FIGURE  32 
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39.  Inflate  the  tire  until  the  beads  seat  completely  on  the  rim,  but  do  not  exceed  40 
PS!  or  the  maximum  bead-setting  inflation  pressure  listed  on  the  tire. 

40.  Let  all  the  air  out  of  the  tire  to  allow  the  tube  to  position  itself  properly  and  shake 
out  all  the  wrinkles. 

41.  Install  the  valve  core. 

42.  Inflate  the  tire  to  its  operating  PS!  and  instoll  a  valve  cap. 

43.  Check  the  tire  to  make  sure  there  are  no  bulges  or  other  irregularities,  and  make 
sure  it' is  seated  evenly  and  firmly  around  the  rim. 

(NOTE  Each  side  of  the  tire  will  have  seating  marks  that  provide  visual  guides  to 
help  check  for  uniform  seating.) 

44.  Wash  the  tire  v;ith  water  and  a  scrub  brush  until  you  are  sure  It  is  free  of  soap  and 
tire  mounting  lubricant. 

D    Have  your  instructor  check  your  work. 

E.     Routine  #4  —  Installing  the  front  wheel 

1.    Leave  your  safety  glasses  on. 

Z  Recheck  the  air  pressure  in  the  tire  after  washing  to  make  certain  there  hasn't 
been  a  noticeable  pressure  loss  which  would  indicate  a  leak. 

3.  Review  your  sketch  or  notes  made  when  you  took  the  front  wheel  off,  and  put  the 
bushings,  spacers,  and  speedometer  drive  gear  back  into  the  hub  in  proper  loca- 
tion. 

(NOTE  Take  special  care  with  the  speedometer  drive  gear  lugs  because  they 
must  be  properly  engaged  in  the  slots  inside  the  hub  and  seated  all  the  way 
down  to  avoid  damage.) 

4.  Position  the  wheel  assembly  in  the  front  forks  and  slide  the  axle  through,  or 
install  the  axle  holdars  as  required. 

(NOTE  Axle  holders  are  directional  and  must  be  installed  in  the  same  position 
and  direction  that  they  are  removed.) 

5.  Position  the  speedometer  drive  gear  and  reinstall  the  speedometer  cable. 

6.  Check  the  service  manual  for  the  specified  torque  for  the  axle  or  axle  holders  and 
torque  to  specifications. 

7.  Install  the  cotter  key  and  bend  the  ends  to  secure  it. 
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8.  Reinstall  the  brake  caliper  and  torque  it  to  specifications  in  the  service  manual  if 
the  bike  is  so  equipped,  and  pump  the  front  brake  handle  to  make  si!re  the  pads 
seat  properly. 

9.  Install  the  front  brake  cable  and  adjust  it  to  specification  in  the  service  manual. 

10.  Reinstall  front  fender  if  it  was  removed. 

11.  Spin  the  wheel  to  make  sure  that  it  runs  straight  and  true  and  that  it  is  seated 
properly  on  the  rim. 

12.  Make  a  final  check  of  the  air  pressure. 

13.  Make  a  final  visual  inspection  to  make  sure  cables  and  other  parts  are  not  inter- 
fering with  tire  rotation  or  up  and  down  fork  travel. 

□    Have  your  instructor  check  your  work. 

14.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 


442 


WHEELS  AND  TIRES 
UNITX 


JOB  SHEET  #2  ^  REMOVE,  REPLACE/REPAIR,  AND  INSTALL 
A  REAR  TIRE  AND  WHEEL  ASSEMBLY  ON  A  MOTORCYCLE 

Tools  and  niatenais 

1.  Motorcyole  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Torque  wrench 

6.  Pencil 

7.  Safety  glasses 

RouUne  #1  —  Removing  a  chain  or  belt^riven  rear  wheel 
1.    Put  on  safety  glasses. 

Z    Raise  the  rear  wheel  of  the  motorcycle  and  support  the  motorcycle  firmly  so  it 
cannot  fall. 

3.    Loosen  the  drive  chain  (or  belt)  adjusting  lock  nuts  and  bolts.  (Figure  1) 


FIGURE  1 


4.    Remove  the  rear  brake  caliper,  if  required; 
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5.    Disconnect  the  rear  brake  cable  or  rod.  (Rgure  2) 


FIGURE  2 


6.    Disconnect  the  rear  brake  backing  plate  support.  (I=igure  3) 


FIGURE  3 


7.  Remove  the  co^.ar  key  from  the  rear  axle  nut  and  then  remove  the  axle  nut. 

8.  Remove  the  rear  axle,  if  required.  (Figure  4) 
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9.    Use  a  soft  face  mallet  if  you  have  to  strike  the  axle  to  loosen  it,  but  do  not  pound 
the  axle  with  a  hard-faced  hammer. 

(NOTE:  Getting  the  axle  out  may  require  removing  the  muffler  or  the  entire 
exhaust  system  or  removing  the  rear  shocks  to  allov/  the  axle  to  come  out.) 

10.    Move  the  rear  v/heel  forward  as  far  as  possible  and  remove  the  drive  chain  (or 
belt).  (Figure  5) 


12.  Remove  the  rear  vi/heel  assembly 

(NOTE:  Getting  the  wheel  off  sometimes  requires  removing  the  rear  fender  or  lift- 
ing a  hinged  rear  fender  up.) 

13.  Remove  bushings  and  spacers  so  they  won't  get  lost  while  you're  working  on  the 
tire. 

14.  Remove  the  valve  cap  and  valve  core  and  let  the  air  out  of  the  tire. 
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15.    Remove  the  valve  stem  lock  nuts  if  It  Is  a  tube-type  tire. 
Have  your  instructor  check  your  work. 
C,     Routine  #2  —  Removing  a  shaft-driven  rear  wheel 
1.    Put  on  safety  glasses. 

Z    Raise  the  rear  v/heel  of  the  motorcycle  and  support  the  motorcycle  firmly  so  It 
cannot  fall. 

3.  Remove  the  rear  brake  caliper,  if  required. 

4.  Disconnect  the  rear  brake  cable  or  rod. 

5.  Disconnect  the  rear  brake  backing  plate. 

6.  Remove  the  cotter  key  from  the  rear  axle  nut  and  remove  the  rear  axle  nut. 

7.  Remove  the  rear:  axle.  (Figure  7) 


FIGURE  7 


1^  ■    ■  • 

8.    Use  a  soft  face  mallet  if  you  have  to  strike  the  axle  to  loosen  it,  but  do  not  pound 
on  the  axle  with  a  hard*faced  hammer. 

(NOTE:  Getting  the  axle  out  may  require  removing  the  njuffler  or  the  entire 
exhaust  syetem  or  removing  the  rear  shocks  to  allow  the  axle  to  come  out.) 
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Take  special  care  to  notice  the  position  of  bushings  and  spacers,  and  If  you  need 
to,  make  a  note  or  a  sketch  of  how  things  are  arranged.  (Figure  8) 


Remove  the  rear  wheel  assembly.  (Figure  10) 


(NOTE:  Getting  the  wheeLoff  sometimes  requires  removing  the  rear  fender  or  lift- 
ing a  hinged  rear  fender  up*) 


FIGURE  10 


447 


JOB  SHEET  #2 


12.  Remove  bushings  and  spacers  so  they  won't  get  lost  while  you're  working  on  the 
tire. 

13.  Remove  the  vaive  cap  and  vaive  core  and  iet  the  air  out  of  the  t;.e. 

14.  Remove  the  vaive  stem  iock  nuts  if  it  is  a  tube-type  tire. 
Have  your  instructor  check  your  work. 

Routine  #3  —  instaiiing  a  chain  or  beit-driven  rear  wheei 

1.  Leave  your  safety  giasses  on. 

2.  Rechsok  the  air  pressure  in  the  tire. 

3.  Review  your  notes  or  sketch  made  when  you  took  the  rear  wheei  off,  and  put  the 
bushings  and  spacers  back  into  the  rear  hub  in  their  proper  locations. 

4.  Position  the  wheei  assembiy  in  the  swing  arm,  aiign  components,  and  siide  the 
axie  through. 

5.  Start  the  axie  nut  onto  its  threads. 

6.  Siide  the  tire  and  wheei  assembiy  forward  as  far  as  possibie  and  piace  the  chain 
or  beit  on  the  sprocket. 

7.  Reconnect  the  backing  piate  support. 

8.  Reconnect,  the  rear  brake  cabie  or  rod  or  repiace  the  rear  brake  caiiper,  and 
torque  aji  boits  to  vaiues  outiined  in  the  service  manual. 

(NOTE:  Be  sure  to  repiace  ail  locking  devices  that  were  removed  during  disas- 
sembly.) 

9.  Adjust  the  chain  or  drive  belt  to  specifications  in  the  service  manual. 

(NOTE:  Check  the  sen/ice  manual  for  proper  adjustment  because  some  proce- 
dures require  that  a  rider  be  on  the  bike  or  the  suspension  be  depressed.) 

10.  Tighten  the  axle  to  torque  values  in  the  sen/ice  manual. 

11.  Replace  the  cotter  key  in  the  axle. 

12.  Spin  the  rear  wheel  to  make  sure  it  runs  straight  and  true  and  doesn't  bind. 

13.  Pump  the  rear  brakes  to  seat  the  brake  pads. 
□  Have  your  instructor  check  your  work. 

14.  Clean  up  the  area  and  return  tools  and  equipment  to  proper  storage. 
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Routine  #4  —  Installing  a  shaft-driven  rear  wheel 

1.  Leave  your  safety  glassus  on. 

2.  Recheck  the  air  pressure  in  the  tire. 

3.  Review  your  notes  or  sketch  made  when  you  took  the  rear  wheel  off,  and  put  the 
bushings  and  spacers  back  into  the  rear  hub  in  their  proper  locations. 

4.  Grease  the  final  drive  splines  with  waterproof  grease. 

5.  Position  the  wheel  assembly  in  the  swing  arm,  align  components,  and  slide  the 
axle  through. 

6.  Start  the  axle  nut  onto  its  threads. 

7.  Reconnect  the  rear  brake  baking  plate  support. 

8.  Loosen  the  final  drive  flange  bolts,  if  needed,  and  then  tighten  the  axle  to  torque 
values  in  the  service  manual. 

9.  Install  the  cotter  key  in  the  axle  nut. 

10.  Retighten  the  final  drive  flange  bolts,  if  needed. 

1 1 .  Replace  the  rear  brake  caliper  or  brake  rod  or  cable  and  torque  to  specifications 
in  the  service  manual. 

(NOTE:  Be  sure  to  replace  all  locking  devices  that  were  removed  during  disas- 
sembly.) 

12.  Spin  the  rear  wheel  to  make  sure  it  runs  straight  and  true  and  doesn't  bind. 

13.  Pump  the  rear  brake  to  seat  the  brake  pads. 
□    Have  your  instructor  check  your  work. 

14.  Clean  up  the  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #3  —  REPLACE  A  DAMAGED  RIM  AND 
RESPOKE  AND  TRUE  A  MOTORCYCLE  WHEEL 

Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  service  manual 

a 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Spoke  wrench 

6. 

New  spokes  as  required 

7. 

New  rim  as  required 

8. 

Trueing  stand 

9. 

Dial  indicator 

10. 

Bolt  cutters  or  oxyacetylene  cutting  torch 

11. 

Pencil 

12. 

Safety  glasses 

Routine  #1  —  Removing  the  old  rim  and  spokes 

1.  Put  on  safety  glasses, 

2.  Remove  the  wheel  assembly  from  the  motorcycle  as  outlined  in  a  previous  Job 
sheet. 

3.  Remove  the  tire  as  outlined  in  a  previous  lob  sheet 

4.  Remove  the  sprocket  and  brake  rotors  as  required. 
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5.    Install  the  wheel  assembly  In  a  tpjeing  stand.  (Figure  1) 


FIGURE  1 


6.  Make  a  sketch  of  the  spoke  pattern. 

7.  Loosen  all  spoke  nipples  with  a  spoke  v/rench.  (Figure  2) 


FIGURE  2 
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8.    Remove  the  spoke  nipples  with  a  screwdriver.  (Rgure  3) 

(NOTE:  It  it's  an  old  wheel,  removing  the  nipples  is  virtually  impossible,  and  the 
fastest  way  to  remove  them  is  with  a  cutting  torch  or  bolt  cutters.) 


FIGURE  3 


9.    Support  the  rim  so  it  won't  fall  as  you  remove  the  last  few  spoke  nipples. 
10.    Disengage  the  rim  from  the  spokes  and  remove  the  rim  and  lay  it  aside.  (Rgure  4) 


HGURE  4 


11.    Remove  all  spokes  from  the  hub. 

CD    Have  your  Instructor  check  your  work. 

Routine  #2  —  Replacing  the  rim  and  spokes 

1.    Leave  your  safety  glasses  on. 

(NOTE:  This  routine  assumes  that  you  are  wori<ing  on  a  wheel  that  has  spokes 
that  are  ai!  the  same  length.) 
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Separate  the  spokes  Into  Inner  and  outer  spokes.  (Figure  5) 
FIGURE  5  Hi^^HHmH^HHHHIi 


Install  all  the  spokes  In  the  hub  in  alternating  Inner/outer  positions,  first  on  one 
side  of  the  hub  and  then  the  other.  (Figure  7) 


JOB  SHEET  #3 


Install  the  spokes  Into  the  rim  with  the  following  procedure: 

a.  Note  how  the  holes  on  the  rim  are  divided  Into  patterns  of  four,  and  note 
also  the  different  angles  of  the  inner  and  outer  spokes. 

b.  Note  that  every  fifth  hole  in  the  rim  will  be  at  the  same  angle  and  will  point 
in  the  same  direction  and  v;ill  serve  as  a  guide  to  make  the  procedure  eas- 
ier. 

c.  Rnd  itie  proper  positions  for  the  inner  spokes  on  one  side  of  the  rim  and 
put  them  in  first  and  tighten  the  nipples  a  couple  of  turns.  (Figure  8) 

(NOTE  Take  care  that  an  outer  spoke  does  not  get  caught  behind  an  Inner 
spoke  or  you  may  have  to  remove  the  inner  spoke  again.) 


FIGURE  8 


d.      Find  the  proper  positions  for  the  outer  spokes,  cross  them  properly  over 
the  inner  spokes,  and  tighten  the  nipples  a  couple  of  turns.  (Rguro  9) 


FIGURE  9 


e.      Go  to  the  other  side  of  the  rim  and  hub  and  repeat  the  procedure,  and  be 
sure  to  start  with  the  inner  spokes  first. 

(NOTE  Spokes  will  fit  in  one  position  only,  so  if  you  don't  have  It  right, 
youMI  know  Immediately  because  the  spoke  will  be  obviously  too  long  or 
too  short) 
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7.  Start  at  the  valve  stem  hole  and  run  the  nipples  down  lightly  so  that  about  half 
the  thread  Is  left  exposed  on  each  spoke. 

8.  Check  to  see  if  the  rim  is  too  loose,  and  if  It  is,  run  the  spoke  nippies  down  a 
couple  of  more  turns  to  better  position  the  rim  over  the  center  of  the  hub  and 
roughly  true  the  wheel.  (Figure  10) 


FIGURE  10 


Have  your  instructor  check  your  work. 
9.    Continue  on  to  Routine  #3. 
D.     Routine  #3  —  Trueing  the  wheel 

1.    Leave  your  safety  glasses  on. 

Z    Position  the  trueing  stand  pointer  close  enough  to  the  rim  that  it  will  cleariy  show 
lateral  and  radial  runout.  (Figure  11) 
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3.  Use  a  screwddver  to  keep  running  the  spoke  nipples  down  until  the  wheel  Is  fairly 
round  and  true. 

(NOTE:  As  you  tighteii  one  spoke  It  may  loosen  another  spoke,  so  don't  tighten 
any  one  spoke  excessively  and  be  sure  to  check  for  loose  spokes  often  as  you 
move  around  the  rim.) 

4.  Continue  to  loosen  and  tighten  spokes  as  required  to  get  the  wheel  eyeball 
straight. 

5.  Install  a  dial  indicator  on  the  trueing  stand  pointer,  and  use  your  spoke  wrench  to 
make  remaining  adjustments.  (Figure  12) 


6.  Watch  the  needle  on  the  dial  Indicator  for  indications  of  where  lateral  adjustment 
is  needed. 

7.  Mzi^e  the  major  adjustments  first  by  adjusting  both  sides  toward  the  center  so 
that  the  two  adjustments  counterbalance  each  other. 

(NOTE  The  idea  Is  to  make  sure  the  rim  stays  centered  over  the  hub.) 
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8.    Continue  to  loosen  and  tighten  spokes  to  get  the  rim  straight.  (Figure  13) 

(NOTE  A  rim  has  a  bulge  In  r  where  It  is  welded  together,  and  this  will  show  up 
on  the  dial  Indicator,  but  it  won't  affect  the  straightness  of  the  wheel,  so  don't 
waste  time  trying  to  correct  it  by  tightening  or  loosening  spol<es.) 

FIGURE  13  lummammmiBss^^^^K^^^ 


9.    Check  the  wheel  for  radial  runout  and  tighten  or  loosen  spokes  as  needed  to  cor- 
rect any  problem. 

(NOTE  Remember,  at  this  point  you're  not  working  with  inner  or  outer  spokes  to 
control  straightness  o*  the  wheel,  you're  working  with  combinations  of  inner  and 
outer  spokes  to  control  the  roundness  of  the  v;he8l.) 

10.  Make  a  final  check  for  loose  spokes  and  tighten  them  uniformly. 

11.  Make  another  final  check  with  the  diaS  indicator. 

12.  Make  minor  adjustments  as  required. 

13.  Make  sure  no  spokes  protrude  through  the  nipple  and  into  outer  part  of  the  rim 
where  they  could  puncture  a  tube. 

14.  Grind  off  the  ends  of  any  spokes  that  protrude  beyond  the  nipple. 
Q    Have  your  instructor  check  your  work. 

15.  Clean  up  the  area  and  return  tools  and  materials  to  proper  storage. 
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WHEELS  AND  TiRES 
UNITX 


JOB  SHEET  #4  —  REMOVE,  REPAIR/REPL^.OE  AND  INSTALL 

A  TiRE  ON  AN  ATV 


Tools  and  materials 


1. 

ATV  as  selected  by  instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Torque  wrench 

6. 

Tire  removing  machine/equipment 

7. 

Tire  changing  lubricant 

8. 

Replacement  tire(s}  as  required 

9. 

Pencil 

10. 

Safety  glasses 

Routine  #1  —  Removing  the  tire  and  wheel  assembly 

1.  Put  on  safety  glasses. 

2.  Raise  the  front  wheel  off  the  ground,  support  the  ATV  so  that  It  cannot  fall,  and 
locate  and  mark  the  puncture  before  removing  the  wheel.  (Figure  1) 
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3.  Remove  the  speedometer  cable,  if  required. 

4.  Remove  the  brake  caliper(s),  if  required. 

5.  Remove  the  front  brake  cable,  if  required. 

6.  Remove  the  axle  nut  cotter  key,  if  required.  (Figure  2) 


FIGURE  2 


7.  Remove  the  axle  holders.  If  required. 

(NOTE:  Sketch  the  markings  on  the  axle  holders  because  they  are  often  direc- 
tional and  have  to  be  replaced  the  same  v/ay  they  v/ere  removed.) 

8.  Remove  the  front  axle,  if  required. 

9.  Use  a  soft-face  mallet  if  you  have  to  strike  the  axle  to  loosen  it,  but  do  not  pound 
the  axle  w/ith  a  hard-face  hammer. 

10.  Take  special  care  to  notice  the  position  of  bushings,  spacers,  and  the  speedome- 
ter drive  gear  as  ycu  remove  the  axle,  and  if  you  need  to,  make  notes  or  make  a 
sketch  of  how/  things  are  arranged. 

11.  Remove  the  front  tire. 

12.  Remove  all  bushings,  spacers,  and  the  speedometer  drive  gear  so  they  vi/on't  get 
lost  wh!!e  you're  vi/orking  on  the  tire. 

13.  Remove  the  valve  cap  and  valve  core  and  let  the  air  out  of  the  tire.  (Figure  3) 
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-14.    Remove  the  valve  stem  lock  nuts  If  the  tire  has  a  tube  In  It. 

(NOTE:  Removing  a  rear  tire  requires  safely  supporting  the  ATV  and  removing 
three  to  five  nuts  that  hold  the  wheel  to  the  hub  because  there  are  no  cables  of 
any  kind  to  reirove.) 

□    Have  your  instructor  check  your  work. 

15.    A&k  your  Instructor  whether  you  are  to  complete  your  job  with  tire  tools  or  with  a 
tire  changing  machine: 

a.  If  you're  using  tire  tools,  go  on  to  Routine  #2. 

b.  If  youVe  using  a  tire  changing  machine,  skip  to  Routine  #3. 
Routine  #2  —  Changing  an  ATV  tire  'with  tire  tools 

1.  Leave  your  safety  glasses  on. 

2.  Break  the  tire  away  from  the  bead  of  the  rim.  v.'Uh  a  bead  breaker.  (Figure  4) 
FIGURE  4 


3. 
4. 


Place  the  tire  and  wheel  assembly  on  a  suitable  work  surface  that  will  allow  the 
assembly  to  He  flat. 

Lubricate  the  tire  bead  with  tire  lubricant  (Figure  5) 
FIGURE  5  " 
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Insert  the  hooked  end  of  a  tire  tool  on  one  side  of  the  valve  stem  and  Insert  the 
straight  end  of  another  tire  tool  on  the  other  side  of  the  valve  stem  so  that  the 
two  tire  tools  are  about  two  Inches  apart.  (Figure  6) 


FIGURE  6 


Pry  the  bead  up  and  over  the  rim  with  both  tire  tools,  making  certain  that  you 
don't  pull  the  tube  up  wltii  the  bead.  (Figure  7) 


FIGURE  7 


Pull  the  straight-ended  tire  tool  out  and  move  it  over  about  two  inches  and  rein- 
sert it  betv/een  the  bead  and  the  rim. 

Pry  the  tire  up  once  more  and  continue  this  procedure  around  the  tire  until  you 
have  that  side  of  the  tire  completely  over  the  rim.  (Figure  8) 


FIGURE  8 
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9. 
10. 
11. 


12. 
13. 

14. 

□ 
15. 

16. 
17. 
18. 

19. 


Remove  the  tube,  if  there  is  one. 

Turn  the  tire  over  on  the  working  surface. 

Start  vi/ith  the  tire  tools  on  either  side  of  the  valve  stem  and  move  around  the  tire 
as  you  did  on  side  one,  but  this  time  pry  the  bead  up  and  over  the  same  side  of 
the  rim  as  before.  (Figure  9) 

(NOTE:  Sometimes  the  tire  tool  with  the  straight  end  has  to  be  installed  In  line 
with  the  bead  and  then  turned  at  a  right  angle  to  get  the  second  side  of  the  tire 
off,  and  this  is  where  the  rim  otten  gets  damaged,  so  work  with  care.) 


Remove  the  tire  completely  and  set  it  aside. 

Inspect  the  rim  for  cracks,  bends,  or  nicks  that  could  make  further  use  of  the  rim 
dangerous. 

Clean  the  seating  surfaces  of  the  rim  thoroughly  with  a  wire  brush,  and  remove 
all  corrosion  or  rust. 

Have  your  instructor  check  your  work. 

Check  the  tire  you  intend  to  put  back  on  the  ATV  to  make  sure  the  bead  is  free  of 
defects  and  damage. 

Check  inside  the  tire  for  damage  or  the  presence  of  foreign  objects. 

Check  the  valve  stem,  if  it  is  a  tubeless  tire,  and  replace  it  if  It  is  damaged. 

Check  the  directional  tread  on  the  tire  to  determine  which  side  of  the  tire  goes  on 
the  wheel  first  and  which  s!de  of  the  ATV  the  tire  goes  on. 

Lubricate  the  beads  with  rubber  lubricant. 
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20.  Push  the  first  bead  onto  the  rim  by  hand,  and  then  continue  with  the  hooked  end 
of  the  tire  tool  until  you  get  the  complete  bead  on  one  side  of  the  wheel.  (Figure 
10) 


FIGURE  10 


21.  Infiate  the  tube  Just  enough  to  get  all  the  wrinkfes  out. 

22.  Work  the  tube  valve  stem  in  first  and  start  one  of  the  valve  stem  lock  nuts  to  hold 
It  In  place. 

23.  Work  the  rest  of  the  tube  Into  the  tire  and  over  the  rim. 

24.  Get  the  tube  well  up  Into  the  central  part  of  tho  tire  so  that  you  won't  run  the  risk 
of  pinching  It  when  you  install  the  other  bead. 

25.  Pick  a  spot  fafrly  close  to  either  side  of  the  valve  stem  and  insert  the  hooked  end 
of  one  tire  tool,  then  move  about  two  inches  away,  insert  the  other  tire  tool  and 
start  prying  the  bead  over  the  rim. 

(NOTE:  Don't  insert  either  tire  tool  deeper  than  it  needs  to  be  or  you  will  pinch  or 
puncture  the  tube.) 

26.  Continue  working  around  the  tire  in  small  bites  until  the  bead  is  over  the  rim.  (Fig* 
ure  11) 
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27. 
28. 

29. 

30. 
31. 
S2. 

33. 


35. 
36. 

□ 


Take  special  care  with  the  final  area  around  the  valve  stem  because  It  may 
require  that  you  position  your  tire  tools  even  closer  together. 

Turn  the  tire  slightly  one  way  and  then  the  other  to  make  sure  the  beads  are  prop- 
erly set. 

(NOTE:  If  you're  working  with  a  tubeless  tire,  you  may  have  to  Install  a  tube  and 
vemporarily  inflate  it  to  get  the  bead  to  seat,  or  you  can  use  a  seating  ring;  the 
tube  works  better  than  the  ring,  but  sometimes  you  have  to  cut  the  valve  stem  off 
to  get  the  tube  in.) 

Pull  the  valve  stem  out  and  run  the  lock  nut  all  the  way  down  and  lightly  tighten  It, 
and  make  sur3  the  valve  stem  points  straight  up. 

Install  the  second  lock  nut  over  the  valve  stem  and  snug  It  down  on  the  first  one. 

Relubricate  the  beads  with  a  generous  amount  of  lubricant. 

Inflate  the  tire  until  the  beads  seat  completely  on  the  rim,  but  do  not  exceed  the 
maximum  bead-seating  inflation  pressure  listed  on  the  tire. 

Let  all  the  air  out  of  the  tire  to  allow  the  tube  to  position  itself  properly  and  shake 
out  all  the  wrinkles. 

Install  the  valve  core.  (Figure  12) 
FIGURE  12  i:--j^mmmfBsssssmmmm^^^ 


Inflate  the  tire  to  its  recommended  operating  PSi  and  Install  a  valve  cap. 

Check  the  tire  to  make  sure  there  are  no  bulges  or  irregularities,  and  make  sure  It 
is  seated  evenly  and  firmiy  around  the  rim. 

Have  your  Instructor  check  your  work. 


4fi4 


ERIC 


498 


JOB  SHEET  #4 

D.     Routine  #3  —  Changing  an  ATV  tire  with  a  tire  machine 

1.  Put  on  safety  glasses. 

2.  Break  the  tire  away  from  the  bead  with  a  bead  breaker. 

3.  Position  the  ATV  adapter  on  the  tire  machine  so  it  will  accept  the  size  rim  you're 
working  on, 

4.  Lubricate  the  top  bead  of  the  tire. 

5.  Place  the  straight  end  of  the  combination  tool  between  the  bead  of  the  tire  and 
the  rim.  (Figure  13) 


FIGURE  13 


6.    Pivot  the  combination  tool  over  until  it  lies  flat  on  the  wheel,  and  lower  the  center 
post.  (Figure  14) 


FIGUHE  14 


7.    Pull  the  combination  tool  around  the  rim  and  remove  l!   ^op  bead  of  the  tire. 
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Pull  the  tire  up  on  the  rim  and  install  the  combination  tool  underneath  the  second 
bead  of  the  tire.  (Figure  15) 
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11.  Make  any  necessary  tire  repairs. 

12.  Inspect  the  tire  bead  for  damage. 

13.  Lubricate  both  beads  of  the  tire  generously.  (Figure  18) 


FIGURE  18 


14.  Check  to  see  if  the  tire  has  a  directional  marking,  and  place  it  in  the  right  direc- 
tion on  the  rim. 

15.  Push  the  first  bead  of  the  tire  onto  the  rim  by  pushing  down  firmly  as  you  slightly 
turn  the  tire  to  get  it  over  tJie  rim.  (Figure  19) 


FIGURE  19 
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Re-lubricate  the  top  bead,  If  necessary,  and  place  the  hooked  end  of  the  combi- 
nation tool  between  the  tire  bead  and  the  rim*  (Figure  20) 


Be  sure  to  remove  the  tire  from  the  machine  before  you  attempt  to  inflate  the  tire* 
(Rgure  22) 

(CAUTION:  Inflating  the  tir  while  It's  on  the  machine  could  easily  result  In  rim 
damage,  fire  damage,  or  personal  injury.) 


FIGURE  22 
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19.  Inflate  the  tire  until  the  beads  seat,  making  certain  that  you  do  uot  exceed  the 
maximum  bead  seating  infl^=».tlon  pressure  which  is  stamped  on  the  tire. 

(CAUTION:  Over-Inflation  Is  extremely  dangerous  because  it  can  break  a  rim  or 
worse  yet,  cause  the  tire  to  explode  and  severely  Injure  «he  person  working  on  it) 

20.  Deflate  the  tire  after  it  has  seated  until  you  reach  the  normal  operating  pressure 
of  the  tire. 

21.  Spray  soapy  water  around  the  rim,  vaive  stem,  and  patched  area  to  make  sure  the 
tire  is  ready  for  serv?c3. 

□    Have  your  instructor  check  your  work. 

Routine  #4  —  Installing  the  front  wheel 

1.  Leave  your  safety  glasses  on. 

2.  Recheck  the  air  pressure  in  the  tire  to  make  certain  there  hasn't  been  a  notice- 
able pressure  Joss  which  would  indicate  a  leak. 

(NOTE  It  Is  not  only  time  consuming  but  emban^assing  to  look  around  and  find 
you  have  installed  a  fiat  tire.) 

3.  Review  your  sketch  or  notes  made  when  you  took  the  front  wheel  off,  and  put  the 
bushings,  spacers,  and  speedometer  drive  gear  back  into  the  hub  In  proper  loca- 
tion. 

(NOTE:  Take  special  care  with  the  speedometer  drive  gear  lugs  because  they 
must  be  properly  engaged  in  the  slots  inside  the  hub  and  seated  ail  the  way 
down  t^  avoid  damage.) 

4.  Position  trie  wheel  as^?embly  in  the  front  forks  and  slide  the  axle  through,  or 
install  jthe  axle  holders  as  required. 

(NOTE  Axle  holders  are  often  directional  and  must  be  installed  ir.  tlie  same  posi- 
tion and  direction  that  they  are  removed.) 

5.  Position  '^he  speedometer  drive  gear  and  reinstall  the  speedometer  cable. 

6.  Check  the  service  manual  for  the  specified  torque  for  the  axle  or  axle  holders  and 
torque  to  specifications. 

7.  Install  the  cotter  key  and  bend  the  ends  to  secure  it. 

8.  Reinstall  the  brake  caliper  and  torque  it  to  specifications  In  the  service  manual,  if 
ATV  is  so  equippec^.  and  pump  the  front  brake  handle  to  make  sure  the  brake 
pads  seat  properly. 
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9.    Install  the  front  brake  cable  and  adjust  ''^  to  specification  in  the  service  manual. 

10.  Spin  the  wheel  to  make  sure  that  it  mns  straight  and  true  and  that  the  oead  is 
seated  properly  on  the  rim. 

11.  Make  a  final  check  of  the  air  pressure. 

12.  Make  a  final  visual  inspection  to  make  sure  cables  and  other  parts  are  not  Inter- 
fering with  tire  rotation  or  up  and  down  fork  travel. 


□    Have  your  instructor  check  your  work. 
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JOB  SHEET  #5 —  MAKE  INS3DE  AND  OUTSIDE  REPAIRS  ON  ATV  TIRES 

A.     Tools  and  materials 


1. 

ATV's  as  selected  by  Instructar 

2. 

'lire  removing  machine/equipment 

3, 

Tire  changing  lubricant 

4. 

Inside  tSre  repair  l<it  with  patch 

5. 

O'Jtside  tire  repair  kit  with  plug 

6. 

Contact  cleaner 

7. 

Crayon  or  chalk 

8. 

Spray  tire  lubricant 

9. 

Safety  glasses 

B.     Routine  #1  —  Making  an  Inside  repair 
1.    Put  on  safety  glasses. 

Z    Remove  the  ATV  tire  as  outlined  in  a  previous  job  sheet. 

3.    Inflate  the  ATV  *Jre,  spray  water  on  it  to  locate  the  puncture,  and  mark  the  punc- 
ture point  clearly  (Figure  1) 


FIGURE  1 
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4.  Deflate  the  tiro  and  dismount  it  from  the  rim. 

5.  Place  the  tire  on  a  tire  spreader  or  a  suitable  work  surface  that  will  assure  ample 
work  room  inside  the  tire. 

6.  Locate  the  puncture  inside  the  tire. 

7.  Clean  around  the  puncture  an  area  about  twice  the  size  of  the  patch  you  intend 
to  use. 

a.      !f  the  puncture  is  -  /  a  ribbed  area,  you  may  need  to  buff  the  area  flat  with  a 
buffing  tool.  (Figure  2) 


FIGURE  2 


b.      If  the  tire  has  ever  had  a  sealer  applied  inside  the  tire,  you  will  have  to 
scrape  away  the  sealer  with  a  .scraping  tool.  (Figure  3) 


FIGURE  3 
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9.    Apply  a  very  thin  coating  of  rubber  cement  to  the  cleaned  area,  and  allow  it  to 
completely  dry  (Figure  Sj 


FIGURE  5 
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12.    Roll  the  patch  down  firmly  onto  the  tire,  working  from  the  center  outward  with  the 
roller  tool  until  the  patch  Is  firmly  in  place.  (Figure  7) 


FIGURE  7 


13.    Replace  the  tire  on  the  rim,  inflate,  and  check  to  make  sure  the  patch  has  sealed 
the  puncture. 

□    Have  your  instructor  check  your  work. 

Routine  #2  —  Making  an  outside  repair 

1.  Put  on  safety  glasses. 

2.  Inflate  the  tire,  locate  the  puncture,  and  mark  U.  (Figure  8) 


FIGURE  8 


3.    Deflate  the  tire  and  clean  an  area  around  the  puncture  to  avoid  contaminating 
the  rubber  cement  that  will  be  applied. 
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4.    Clean  the  puncture  with  t.  reaming  tooi.  (Figure  9) 
FIGURE  9 


5. 


Dip  the  reaming  tooi  into  the  rubber  cement  untii  the  tooi  has  a  iiberal  amount  of 
cement  on  it.  (Figure  10) 


FiGURE  10 


6. 


Push  the  reaming  tooi  into  the  puncture  so  the  cement  wiii  be  appiied  into  and 
around  the  puncture.  (Figure  11) 


FiGURE  11 
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7.    Select  the  proper  size  plug  (there  are  small  and  large  plugs)  and  attach  one  end 
of  the  plug  to  the  installation  tool.  (Figure  12) 


FIGURE  12 


8.    Apply  a  liberal  amount  of  rubber  cement  to  the  entire  plug.  (Figure  13) 


FIGURE  13 


9.    Push  the  plug  immediately  into  the  puncture  until  about  half  of  the  plug  remains 
outside  the  tire.  (Figure  14) 

(NOTE:  Work  quickly  because  the  cement  must  not  be  dry  when  the  plug  goes 
into  the  puncture.) 


FIGURE  14 
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10.  Remove  ihe  installing  tool,  and  allow  the  cement  to  dry  in  the  puncture  and 
around  the  plug. 

11.  Cut  the  exposed  plug  off  so  that  no  more  than  5  mm  of  the  plug  remains.  (Figure 


12.    Inflate  the  tire  to  its  operating  pressure.  (Figure  16) 


13.  Check  to  make  sure  the  plug  has  sealed  the  puncture. 
□    Have  your  instructor  check  your  work. 

14.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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PRACTICAL  TEST  #1 
JOB  SHEET  #1      REMOVE,  REPLACE/REPAIR,  AND  INSTALL 
A  FRONT  TIRE  AND  WHEEL  ASSEMBLY  ON  A  MOTORCYCLE 


S^UvlBnt's  name . 


Date. 


Evaluator's  name 


Attempt  no. . 


Student  instmctions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes''  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE;  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  front  wheel  with  proper  procedure. 

2. 

□ 

□ 

3. 

Changed  a  tire  with  tire  tools. 

3. 

□ 

□ 

4. 

Changed  a  tire  with  a  tire  changing  machine. 

4. 

□ 

□ 

5. 

Installed  the  front  wheel  with  the  proper  procedure. 

5. 

□ 

□ 

6. 

Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 
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PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  he  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
cljserved 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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PRACTICAL  TEST  #2 
JOB  SHEET  #2  —  REMOVE,  REPLACBREPAiR,  AND  INSTALL 
A  REAR  TIRE  AND  WHEEL  ASSEMBLY  ON  A  MOTORCYCLE 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  ttiis  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  m  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfaotorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasse  s. 

1. 

□ 

□ 

2. 

Removed  a  rear  wheel  with  proper  procedure. 

2. 

□ 

□ 

3. 

Installed  a  chain  with  the  proper  procedure. 

3. 

□ 

□ 

4. 

Replaced  a  rear  wheel  with  proper  procedure. 

4. 

□ 

□ 

5. 

Cleaned  area  and  returned  tools  to  storage. 

5. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Property 

selected  and 

property 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

fmproperiy 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

property 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorty 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S 

COMMENT^! 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umlted  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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WHEELS  AND  TIRES 
UNITX 


PRACTICAL  TEST  #3 
JOB  SHEET  #3  —  REPLACE  A  DAMAGED  RIM  AND  RESPOKE 
AND  TRUE  A  MOTORCYCLE  WHEEL 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  Instnjctions:  **?hen  yoii  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  proceda;e  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  *  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  old  rim  and  spokes  properly. 

2. 

□ 

□ 

3. 

Replaced  rim  and  spokes  with  correct  procedure. 

3. 

□ 

□ 

4. 

Used  trueing  equipment  properly  to  correct  radial  and  lat- 
eral runout. 

4. 

□ 

□ 

5. 

Cleaned  area  and  returned  tools  to  storage. 

5. 

□ 

□ 

Evaluator's  comments: 


ERIC 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated,  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Critv^ria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Proceduro 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

B/ALUATOR^S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  -  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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WHEELS  AND  TIRES 
UNITX 


PRACTICAL  TEST  #4 
JOB  SHEET  #4  -  REMOVE,  REPAIR/REPLACE  AND  INSTALL 

A  TIRE  ON  AN  ATV 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  Instmctions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
oLsen^e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


i  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  tire  and  wheel  assembly  with  proper  procedure. 

2. 

□ 

□ 

3. 

Changed  an  ATV  tire  properly  with  tire  tools. 

3. 

□ 

□ 

4. 

Changed  an  ATV  tire  properly  with  a  tire  changing  machine. 

4. 

□ 

□ 

5. 

Remounted  tire  properly 

5. 

□ 

□ 

6. 

Replaced  wheel  assembly  properly 

6. 

□ 

□ 

7. 

Cleaned  area  ar^d  returned  tools  to  storage. 

7. 

□ 

□ 

Evaluator's  comments: . 
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JOB  SHEET  #4  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Poorty 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorty 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Poorty 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorty 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  tiie  total  number  of  criteria.) 
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WHEELS  AND  TIRES 
UNITX 


PRACTICAL  TEST  #5 
JOB  SHEET  #5  -  MAKE  INSIDE  AND  OUTSIDE  REPAIRS 

ON  ATV  TIRES 


Student's  name . 


Date. 


Evaluator'5  name . 


Attempt  no. . 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  y  !r  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


til 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  tire  properly  and  marked  puncture. 

2. 

□ 

□ 

3. 

Mada  proper  inside  repair 

3. 

□ 

□ 

4. 

Remounted  tire  with  proper  procedure. 

4. 

□ 

□ 

5. 

Marked  puncture  on  second  tire. 

5. 

□ 

□ 

6. 

Made  proper  outside  repair. 

6. 

□ 

□ 

7. 

Checked  tires  properly  for  leaks. 

•7 
9  . 

□ 

□ 

8. 

Cleaned  area  and  returned  tools  to  storage. 

8. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #5  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  if  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

■  2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


4fi7 


WHEELS  AND  TIRES 
UNITX 


NAME 


TEST 


Match  the  terms  on  the  right  with  their  correct  definitions. 

 a.      Legally  obligated  to  assume  responsibility 

for  product  malfunctions  or  for  improper 
repairs  that  endanger  persons  or  property 

 b.      Motorcycles  that  generally  are  not  licensed 

for  use  on  streets  or  highways,  but  rather  in 
motocross  racing  or  general  pleasure  riding 

 c.      Motorcycles  that  are  designed  for  licensed 

use  on  public  streets  and  highways 

 d.      A  metal  valve  stem  that  will  not  weather  or 

wear  out 

 e.      A  form  of  tire  and  rubber  valve  deterioration 

caused  by  exposure  to  sun,  wind,  and  rain 

 ^f.      A  short  rubber  valve  installed  in  a  rim  to  per- 
mit inflation  and  deflation  of  a  tire 

 ^g.      A  spring-loaded  device  inserted  into  a  valve 

stem  to  turn  the  valve  stem  into  a  one-way 
valve  that '  'I  permit  air  to  enter  but  will  not 
permit  air  to  escape 

 h.      A  rubber  ring  that  can  be  installed  between 

the  rim  and  one  bead  of  a  tubeless  ATV  tire 
to  provide  a  temporary  seal  on  one  side  of 
the  tire  and  help  seat  the  tire  as  it  Is  inflated 

Complete  statements  concerning  types  of  wheels  by  inserting  the  word(s)  that  best 
completes  each  statement. 

a.  Spoke  wheels  are  fastened  to  the  by  spokes  and  require  periodic 

Inspection  and  maintenance. 

b.  Mag  wheels  are  made  moctiy  of  ,  are  practically  maintenance 

free,  and  have  a  modern  look  that  enhances  the  appearance  of  a  motorcycle. 

c.  Extruded  wheels  usually  have  three  pieces,  are  either  spoke  or  mag-type  riveted 
to  a  rim,  and  are  popular  because  of  their  weight. 
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1.  Off-road  motorcycles 

2.  Valve  stem 

3.  Seating  ring 

4.  Liable 

5.  Valve  core 

6.  Weather  cracks 

7.  Lifetime  valve  stem 

8.  Street  bikes 


TEST 


d.  Tube-type  wheels  are  usually   wheels  and  are  used  primarily  for 

*  off^road  applications. 

e.  Tubeless  wheels  are  used  primarily  on  bikes  because  they  run 

cooler  and  require  less  service. 

f.  Bead-lock  wheels  are  used  with  tubeless  tires  on  because 

extremely  low  tire  pressures  are  used  and  the  bead  lock  keeps  the  tire  on  the  rim. 

Match  parts  of  a  tire  with  their  characteristics. 

 a.      The  steel-reinforced  inner  circle  on  a  tire 

that  seats  onto  the  rim 

 b.      A  tire  that  has  a  cord  body  that  runs  straight 

around  the  tire  from  one  bead  to  the  other 
and  is  covered  with  a  belt  that  runs  around 
the  circumference  of  the  tire  underneath  the 
tread 

 c.  A  tire  that  has  a  cord  body  that  runs  diago- 
nally from  one  bead  to  the  other  and  may 
use  several  plies 

 d.     The  part  of  a  tire  that  extends  from  the  bead 

to  the  tread 

 e.      The  outer  par  of  the  tire  that  contacts  the 

road  with  grooves  designed  to  shed  water 
and  grip  the  road 

Complete  statements  concerning  tire  tools  and  equipment  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  The  Coats  200/220  motorcycle  tire  changer  is  probably  the  

 piece  of  equipment  In  tire  service. 

b.  A  wheel  balancer  is  used  on  almost  all  tire  changes  to  insure  longer  tire  life  and 


1.  Bias-piy 

2.  Tread 

3.  Bead 

4.  Radial-ply 

5.  Sidewall 


A  bubble  balancer  works  with  a  bubble  like  the  bubble  in  a  carpenter's  level,  but  a 

dynamic  balancer  Is  to  locate  areas  on  the  tire  where  weight  is 

required  and  how  much  wei.qht  Is  required. 

A  tire  tool  Is  a  slim,  flat  tool  spoon-shaped  on  one  end  and  straight  on  the  other 
so  it  can  be  used  to  the  tire  off  the  rim. 

ATV  bead  breakers  come  In  several  different  designs,  but  all  of  them  are  built  to 

help  remove  an  ATV  tire  from  a  bead-look  rim  without  either  the 

tire  or  the  rim. 
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TEST 


A  installing  tool  is  us^^d  to  install  a  rubber  valve 

stem  in  a  tubeless  wheel,  and  the  tool  helps  prevent  damage  to  the  valve  stem 
during  installation. 


g.      A  gauge  is  used  to  measure  ATC  tire  pressures 

which  may  range  from  half  a  pound  to  about  5  pounds,  and  a  high  pressure 
gauge  is  used  for  all  other  tires. 

Complete  a  list  of  other  supplies  required  for  tire  repair  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a      Tubeless  and  ATV  tire  repair  


b.  Rubber  to  prevent  damage  to  the  bead  of  the  tire  and  to  insure 

proper  seating  of  the  bead 

c.  Tubeless  valve  


d.  A  valve  removing  tool 

e.   caps 

f.  Chalk  or  grease  pencil  to  mark  locations 

6.    Solve  the  following  problems  concerning  tire  markings. 

a.      While  Installing  a  tire,  you  notice  a  white  zero  painted  on  the  sidewall;  what  does 
the  marking  mean,  and  how  should  it  affect  your  tire  installation? 

Answer  


b.  You  are  getting  ready  to  mount  a  tire  and  notice  that  It  has  an  arrow  stamped  on 
the  sidewall;  whal  does  the  arrow  mean,  and  how  should  it  affect  your  ti'*3  mount- 
ing? 

Answer  


7.    Complete  statements  concerning  valve  stems  and  valve  caps  by  Inserting  the  word(s) 
that  best  completes  each  statement. 

a.  When  installing  a  tire,  a  new  valve  stem  should  be  installed 

unless  the  valve  stem  is  a  rnetal  lifetime  stem. 

b.  A  valve  stem  must  be  seated  all  the  way  to  the  seating  flange  and  should  always 
be  checked  to  make  sure  it  was  not  during  Installation. 
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TEST 


c.  When  first  inflating  a  tubeless  tire,  it  requires  a  great  volume  of  air  and  the  valve 
core  usually  has  to  be  to  get  a  sufficient  air  supply  into  the  tire. 

d.  Afterinitial  inflationof  a  tube,  the  valve  core  should  be  to  deflate 

the  tube  and  permit  it  to  adjust  to  the  tire  and  free  itself  of  wrinkles. 

e.  Ait.  ays  place  a   on  the  valve  stem  to  protect  the 

valve  core  from  mud  and  water. 


8.    Select  true  statements  concerning  tubeless  tire  repair  by  placing  an  "X"  beside  each 
statement  that  is  true. 


 ^a.      Always  locate  and  mark  puncture  locations  before  removing  a  tire. 

 b.     Tubeless  tire  repair  is  generally  not  recommended,  but  is  acceptable  If  the 

tire  is  repaiiod  with  a  permanent  plug  patch. 

 c.      The  p»ug  patch  is  installed  from  outside  .'le  dismounted  tire  and  consists 

of  one-piece  plug  that  goes  through  the  puncture  and  a**  attached  plug 
cap  which  is  sealed  to  the  outer  tread  of  the  tire. 

 d.      Plug  patches  should  be  used  only  on  small  punctures  that  are  In  the  tread 

area  of  the  tire  and  never  on  punctures  In  the  sidewalk 

 ^e.      It  is  not  recommended  to  install  a  tube  in  a  tubeless  tire  on  a  wheel  that  Is 

designed  for  a  tubeless  tire  because  the  rough  inside  of  the  rim  will  rub  a 
hole  in  the  tube  and  could  ^ause  overheating  problems  too. 

9.    Complete  statements  concerning  tire  liabilities  by  inserting  the  word(s)  that  best  com- 
pletes each  statement. 

a.  If  a  new  tire  in  a  street  bike  tire  goes  bad,  the  manufacturer  might  be  liable  if  it 
results  in  injury,  but  if  a  patched  tube  goes  bad,  the  dealership  could  be  liable,  so 
the  rule  is  to  patch  a  tube. 

b.  Never  install  a  tire  sized  above  or  below  what  the  manufacturer  recommends 

because  an  tire  could  rub  the  frame  and  an   tire 

won't  handle  the  load. 


c.  Some  tires  are  specified  for  use  with  only  certain  of  motorcycles 

and  should  not  be  used  on  any  other  vehicles. 

d.  Tires  marked  should  be  used  only  on  a  rear  wheel,  and  tires 

mari^ed  should  be  used  only  on  a  front  wheel. 

e.  When  a  tire  has  directional  an'ows  on  it,  it  should  be  mounted  with  the  arrows 
moving  In  the  direction  of  rotation. 

f.  A  new  front  tire  matched  with  a  worn  rear  tire  will  result  In  instability,  and  tho  cus- 
tomer should  be  encouraged  to  install  a  set. 

g.  After  mounting,  wash  all  tires  with  water  and  a  brush  to  assure  that  the  ciick  resi- 
due left  from  manufacturing  or  lubricants  used  In  mounting  are  totally  removed 

because  the  combination  of  the  two  can  cause  a  tire  to  out  of 

control. 
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h.     Afte»  the  tire  is  Installed  on  the  motorcycle,  spin  the  tire  to  make  certain  that  the 
beaj  is  seated  on  the  rim  and  that  the  tire  runs   ^ —  and 


Chec!<  spoiled  wheels  for. 


or. 


.  spo!<es  and  tighten 


or  replace  as  needed  before  mounting  a  new  or  used 
10,    Match  spoke  and  rim  terms  with  their  meanings. 

 ei.     A  metal  rod  that  attaches  the  rim  of  the 

wheel  to  the  hub  of  the  wheel 


_b.  A  long  nut  that  goes  through  the  rim  and 
screws  onto  the  spoke  to  secure  it  to  the  rim 

.c.  The  round  metal  part  of  the  wheel  that  the 
tire  fits  on  to 

_d.  The  small  or  recessed  part  of  the  rim  that 
allows  enough  clearance  for  the  bead  of  the 
tire  to  be  removed  from  the  rim 

_e.  The  center  of  the  wheei  assembly  that  con- 
tains the  wheel  bearings  and  the  brake 
drum  or  rotor,  and  has  holes  in  it  for  attach- 
ing spokes 

J.  A  strip  of  rubber  that  goes  around  the  rim  to 
protect  the  tube  from  the  spoke  nipples 

_g.  A  spoke  that  extends  from  the  inside  of  the 
hub  to  the  rim  and  has  more  than  a  90**  bend 
at  the  spoke  head 

_h.  A  thick,  special  design  wrench  for  tighten- 
ing or  loosening  spokes 


11.    Match  wheel  truelng  terms  with  their  meanings, 

 ^a-     The  degree  to  which  a  wheel  wobbles  back 

and  forth  as  it  turns 


The  degree  to  which  a  wheel  moves  up  and 
down  from  a  center  axle  as  it  turns 


A  phrase  used  to  indicate  the  combination 
of  lateral  runout  which  Is  straight  and  radial 
runout  which  is  true 

A  precision  measuring  tool  that  accurately 
measures  lateral  runout  so  it  can  be 
straightened 


tire. 

1.  Hub 

2.  Spoke  wrench 

3.  RlxTt  liner 

4.  Outer  spoke 

5.  Spoke 

6.  Inner  spoke 

7.  Drop  center 
a  Rim 

9.  Spoke  nipple 


1.  Truelng  stand 

2.  Straight  and  true 

3.  Lateral  runout 

4.  Pointer 

5.  Dial  indicator 

6.  Radial  runout 
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 ^e.      A  stand  with  an  axle  that  goes  through  a 

hub  to  securely  mount  a  wheel  assembly  for 
convenient  access  by  a  technician 

 f-      A  metal  rod  that  attaches  to  a  trueing  stand 

In  such  a  way  that  it  can  be  used  as  a  refer* 
ence  point  for  checking  lateral  and  radiai 
'  runout  and  also  serves  as  a  mounting  base 
for  the  dial  indicator 

12.  Select  true  statements  concerning  spoke  patterns  by  placing  an  "X"  beside  each  state- 
ment that  I^^  true. 

 a.      All  spoke  patterns  cross  in  some  fashion  to  give  the  rim  strength  and  sta- 
bility. 

 ^b.      A  cross-one  spoke  pattern  means  that  a  spoke  must  cross  one  other 

spoke  on  the  same  side  that  is  going  in  the  opposite  direction. 

 ^c.      A  cross-two  spoke  pattern  means  that  a  spoke  must  cross  two  other 

spokes  on  the  same  side  that  are  going  in  the  opposite  direction,  and  a 
cross-two  pattern  is  the  most  common. 

 ^cf.      A  cross-three  pattern  means  that  a  spoke  must  cross  three  other  spokes 

on  the  same  side  that  are  going  in  the  opposite  direction. 

 e.      The  number  of  spokes  that  a  wheel  contains  will  always  be  in  multiples  of 

three,  and  30  Is  the  most  common. 

13.  Complete  a  list  of  guidelines  for  spoking  and  trueing  wheels  by  inserting  the  word(s) 
that  best  completes  each  statement 

a.    spokes  are  almost  never  reused  because  they  are 

 ,  the  threads  are  ,  and  the  threads  are  usually 


b.  Since  old  spokes  are  of  no  further  use,  the  fastest  way  to  remove  them  is  with  a 
 or  cutters. 

c.  If  a  spoked  whee!  is  noticeably  bent,  it  cannot  be  straightened  and  should  be 
replaced  for  reasons. 

d.  Always  be  careful  to  never  overtighten  spokes  because  they  could  ruin  the 
 and  break  the  spoke. 

e.  Off-road  wheels  don't  have  to  run  as  true  as  street-bike  wheels,  but  both  should 
run  straight  and  true,  and  If  there  is  any  doubt,  the  wheel  should  be  checked  In  a 
wheel-trueing  stand  with  a  indicator. 

f.  Specifications  for  trueing  a  wheel  are  almost  always  found  in  the  appropriate 
  manual. 
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14*    Complete  statements  concerning  ATV  tires  by  inserting  the  word(s)  that  best  completes 
each  statement. 

The  popularity  of  all  terrain  vehicles  has  made  ATV   

 an  important  part  of  motorcycle  service. 

The  most  difficult  part  of  servicing  an  ATV  tire  is  breaking  the  

away  from  the  _   ♦ 

ATV  wheels  are  so  small  that  they're  difficult  to  hold  unless  they  are  secured  In  a 


Mounting  ATV  tires  requires  liberal  use  of  tire  . 

The  wide  rims  make  it  difficult  to  seat  the  bead  initially  so  the  tire  can  be  aired 
up,  and  sometimes  a  tube  has  to  be  placed  inside  the  tire  and  inflated  enough  to 
seat  one  bead,  then  and  

ATV  tires  can  frequently  be  repaired  from  the  without  being  dis- 
mounted. 

ATV  tires  are  sometimes  directional  because  of  tread  pattern,  but  they  do  not 

have  directional  anrows  so  you  have  to  pay  special  attention  to  

and  tires. 

Always  keep  ATV  tire  pressure  within  the  pressure  limits  speci- 
fied. 

Rear  tires  have  to  be  the  same  diameter,  and  this  may  require  air 

pressure  to  compensate  for  a  tire  that  has  been  stretched. 

15>    Complete  statements  concerning  personal  safety  around  wheels  and  tires  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.  Before  mounting  a  new  tire,  inspect  the  wheel  for  cracks  or  damage  because  If 
the  wheel  \u  bad  there  is  no  need  to  mount  the  tire  and  It  poses  a  danger  of 
 during  inflation. 

b.  Never  attempt  to  seat  the  bead  on  a  tire  by    the  tire 

 the  recommended  seating  pressure  stamped  on  the  tire* 

c.  Because  sprockets  are  sharp  and  can  cause  severe  Injuries,  remove  tires  from 

the  side  of  the  sprocket,  and  remove  a  sprocket  If  It  will  not  fit 

Into  a  . 

d.  Before  you  test  drive  a  motorcycle  after  tire  replacement,  make  sure  the 
 are  working  properly. 


a. 

b. 

c. 

d. 
e. 


f- 


h. 

I 
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(NOTE  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  bo  completed.) 

16.    Demonstrate  the  ability  to: 

a.  Remove,  replace/repair,  and  install  a  front  tire  and  wheel  assembly  on  a  motorcy- 
cle. (Job  Sheet  #1) 

b.  Remove,  replace/repair,  and  install  a  rear  tire  and  wheel  assembly  on  a  motorcy- 
cle. (Job  Sheet  #2) 

c.  Replace  a  damaged  rim  and  respoke  and  true  a  motorcycle  wheel.  (Job  Sheet  #3) 

d.  Remove,  replace/repair,  and  Install  a  tire  on  an  ATV.  (Job  Sheet  #4) 

e.  Make  inside  and  outside  repairs  on  ATV  tires.  (Job  Sheet  #5) 


• 


ERIC 


495 


MM*  531 


WHEELS  AND  TIRES 
UNITX 

ANSWERS  TO  TEST 


1.  a.  4  e.  6 

b.  1  f.  2 

c.  8  g.  5 

d.  7  h.  3 

2.  a.  Hub 

b.  Aluminum 

c.  Light 

d.  Spoked 

e.  Street 

f.  ATV*s 

3.  a.  3  d.  5 

b.  4  e.  2 

c.  1 

4.  a  Most  used 
b.  Safety 

0.  Computerized 

d.  Pry 

e.  Damaging 

f.  Valve  stem 

g.  Low  pressure 

5.  a.  Kits 

b.  Lubricant 

c.  Stems 

d.  Core 

e.  Valve 

f.  Puncture 

6.  a.  The  marking  is  a  balance  mark,  and  it  should  be  lined  up  with  the  valve  stem 

v;hen  the  tire  is  installed 

b.  The  arrow  means  it  is  a  directional  tire,  and  it  should  be  installed  so  that  the 
arrow  points  in  the  same  direction  as  the  wheel  rotates  when  the  bike  is  moving 

7.  a.  New 

b.  Damaged 

c.  Removed 

d.  Removed 

e.  Valve  cap 

8.  a,  b,  d,  e 
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9.     a.  Never 

b.  Oversize,  undersize 

c.  Models 

d.  "Rear,"  "Front" 

e.  Forward 

f.  Matched 

g.  Slide 

h.  Straight,  true 

i.  Loose,  missing 

10.  a.  5  f.  3 

b.  9  g-  6 

c.  8  h.  4 

d.  7  i.  2 

e.  1 

11.  a.  3  d.  5 

b.  6  e.  1 

c.  2  f.  4 

12.  a,  b,  c,  d 

13.  a.  Old,  stretched,  rusted,  damaged 

b.  Cutting  torch,  bolt 

c.  Safety 

d.  Hub 

e.  Dial 

f.  Service 

14.  a.  Tire  repair 
I).  Bead,  rim 

c.  Tire  changing  machine 

d.  Lubricant 

e.  Deflated,  removed 

f.  Outside 

g.  Right,  left  hand 

h.  Low 

L  Unequal 

15.  a.  Exploding 

b.  Inflating,  beyond 

c.  Opposite,  tire  changer 

d.  Brakes 

16.  Performance  skills  evaluated  by  practical  tests 
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UNIT  OBJECTIVE 

After  completion  of  this  unit,  tlie  st  .ident  should  be  able  to  identify  front  iork  components  and 
discuss  service  procedures  for  the  steering  assembly.  The  student  should  also  be  able  to  dis- 
cuss requirements  for  final  drive  service,  change  oil  in  a  front  fork,  replace  front  fork  seals, 
change  final  drive  oil,  replace  drive  chain  and  sprockets,  and  adjust  steering  head  bearings. 
These  competencies  will  be  evidenced  by  correctly  completing  the  procedures  outlined  In  the 
job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  steering  and  suspension  service  with  their  correct  defini- 
tions. 

2.  Match  front  fork  components  with  their  functions. 

3.  Complete  statements  concerning  front  fork  fluid. 

4.  Complete  statements  concerning  steering  head  bearings. 

5.  Select  true  statements  concerning  swing  arm  pivot  assemblies. 

6.  Complete  statements  concerning  sprockets  and  chain  drives. 

7.  Complete  statements  concerning  belt  drives. 

8.  Complete  statements  concerning  drive  shafts. 

9.  Demonstrate  the  ability  to: 

a.  Change  oil  in  a  front  fork.  (Job  Sheet  #1) 

b.  Replace  front  fork  seals.  (Job  Sheet  #2) 
0.      Change  final  drive  oil.  (Job  Sheet  #3) 

d.  Inspect  and  replace  drive  chain  and  sprockets.  (Job  Sheet  #4) 

e.  Inspect  and  adjust  steering  head  bearings.  (Job  Sheet  #5) 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Discuss  the  importance  of  suspension  and  improvements  that  are  important  to  rider 
safety  and  comfort. 

H.  Show  examples  of  worn  sprockets  and  chains,  and  discuss  the  danger  of  operating  a 
bike  with  worn  sprockets  and  chains. 

I.  Demonstrate  the  correct  procedure  for  removing  a  fork  seal  and  impress  upon  students 
the  necessity  for  not  damaging  the  fork  seal  housing. 

J.      Demonstrate  the  procedure  for  removing  the  alien  bolt  from  the  bottom  of  a  fork  leg. 

K.     Demonstrate  how  to  place  a  fork  leg  in  a  vise  so  that  the  leg  will  not  be  damaged  or 
scratched. 

L.      Demonstrate  how  to  correctly  install  a  fork  cap  without  damaging  the  threads. 
M.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Vocational 
Curriculum  Consortium,  1977. 

B.  Hires,  Bill,  Mark  Taylor,  and  Mike  Bundy  Small  Engine  Repair  Two-Stroke  and  Four-Stroke 
Cycle.  Stillwater,  OK  74074:  Mid-America  Vocational  Curriculum  Consortium,  1985. 

C.  Crouse,  William  H.,  and  Donald  L.  Anglin.  Motorcycle  Mechanics.  New  York  City,  NY:  Gregg 
Division  McGraw-Hill  Book  Company,  1982. 

D.  Johns,  Bruce  A.,  and  David  D.  Edmundson.  Motorcycles  Fundamentals,  Service,  Repair.  South 
Holland,  IL  The  Goodheart-Willcox  Co.,  Inc.,  1984. 

E.  Honda  Sfiop  Manual  78-'87  CB/CM400's.  Gardena,  CA:  American  Honda  Motor  Co.,  Ltd.,  1980. 
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INFORMATION  SHEET 


Terms  and  definitions 

A.  Dampening  —  A  way  of  ccntrolllng  abrupt  suspension  movements  with  oil 
pressure  directed  through  restricting  oil  passages 

B.  TImpken  bearing  —  A  tapered  roller  bearing 

C.  Bearing  race  —  7  he  part  of  a  bearing  that  the  rollers  or  balls  fit  Into 

D.  Spring  preload  —  The  degree  of  pressure  by  which  a  spring  is  compressed 
or  extended  in  a  fixed  state 

E  Viscosity  —  The  capacity  of  an  oil  flow  in  relation  to  its  thickness  or  thin- 
ness, usually  expressed  in  terms  of  weight  with  higher  numbers  designate 
Inf,  thickar  oils 

R      Endless  chain  —  A  chain  wifncut  a  master  link 

Front  fork  components  (Transparency  1) 

A.  Upper  fork  tube  —  The  stationary  part  of  the  front  fork  assembly  that  fits 
into  the  upper  and  lower  bridges  of  the  steering  assembly  and  contains 
small  oil-restricting  passages 

B.  Lower  fork  tube  —  Fits  over  the  upper  fo  K  tube  and  is  the  part  of  the  front 
fork  assembly  that  the  front  wheel  attaches  to,  and  slides  up  and  down  on 
the  upper  fork  tube  to  cusSHon  impact 

(NOTE:  Because  the  lower  fork  tube  slides  up  and  down,  it  is  sometimes 
called  a  sMder.) 

C.  Piston  —  A  tube  that  has  a  top  sealing  ring  that  attaches  to  the  slider  on 
the  bottom  end  and  fits  inside  the  upper  fork  tube  and  controls  oil  move- 
ment in  and  out  of  oil  passages  in  the  upper  fork  tube  (also  called  a  damper 
rod) 

D.  Main  fork  tube  spring  —  Provides  th j  vertical  tension  needed  to  support 
the  motorcycle 

E.  Rebound  spring  —  Provides  a  cushion  for  the  forks  vi/hen  they  are  suddenly 
extended  to  their  fullest 

F.  Dust  seal  — •  A  rubber  cover  that  goes  on  top  of  the  lower  fork  tube  to  pro- 
tect the  seal  from  dirt  and  water 
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6.  Fork  seal  —  A  double  or  triple-lipped  high  pressure  seal  that  seals  the  oil  In 
the  lower  fork  tube 

H.  Bridges  —  Upper  and  lower  triple  clamps  that  attach  to  the  motorcycle 
frame  and  both  front  forks 

I.  Stem  —  A  common  axie  that  ho.  ks  the  lower  and  upper  bridges  together 

III.  Front  foric  fluid 

A.  Front  fork  fluid  is  an  oil  that  comes  in  different  viscosities  just  like  engine 
oil. 

B.  Fork  oil  is  available  In  5W,  10W,  15W,  and  20W. 

C.  Selection  of  the  proper  fork  oil  viscosity  should  always  be  according  to 
specifications  In  the  service  manual  because  forks  are  designed  for  spe- 
cific oils  and  specific  use. 

D.  Fork  oil  is  the  dampening  fluid  that  restricts  up  and  down  Impact  and 
rebound  movement  of  the  front  forks  and  shocks. 

E.  The  heavier  the  oil,  the  more  resistance  to  free  movement  there  will  be. 

F.  If  front  fork  fluid  has  a  white  or  milky  color  v/hen  it  Is  drained,  It  Indicates 
the  presence  of  water  and  nneans  that  the  front  fork  seals  are  leaking  and 
should  be  replaced. 

IV.  Steering  head  bearings 

A.  There  are  two  kinds  of  steering  head  bearings: 

1.  Loose  ball  bearings 

2.  Tapered  roller  bearings 

B.  Loose  ball  bearings  fit  between  an  upper  and  a  lower  race  and  permit  free 
turning  between  two  load  bearing  components. 

C.  Tapered  roller  bearings  fit  Into  a  tapered  bearing  race;  steering  free  move- 
ment can  be  restricted  according  to  the  torque  applied  to  the  steering  head 
adjustment  nut. 

D.  When  loose  bearings  are  replaced,  their  races  should  also  be  replaced. 


ERLC 


501 


INFORMATION  SHEET 


Swing  arm  pWot  assemblies  (Transparency  2) 

A.  Swing  arm  pivot  assemblies  anchor  the  swing  arm  so  it  can  move  up  and 
down. 

B«     There  are  three  basic  types  of  pivot  assemblies: 

1.  One  type  consists  of  bushings  with  a  long  pin  or  bolt  that  goes  all  the 
way  through  the  assembly. 

2.  Ano^.her  type  of  pivot  has  needle  bearings  In  place  of  the  bushings, 
and  uses  a  long  pin  that  goes  all  the  way  through  to  secure  the 
assembly 

3.  Another  pivot  type  uses  short  bolts  that  are  screwed  into  the  frame 
from  each  side  and  have  a  pin  on  the  end  that  fits  into  a  tapered  roller 
bearing  which  Is  housed  In  the  swing  arm. 

C.  The  bushing  type  pivots  are  used  on  small  street  and  off-road  bikes  while 
the  needle  bearing  type  is  used  on  racing  bikes,  and  the  tapered  roller  piv- 
ots are  used  on  large  street  bikes. 

Sprockets  and  drive  chains 

A.  The  final  drive  on  some  motorcycles  consists  of: 

1.  A  counter  shaft  sprocket  or  drive  sprocket 

2.  A  rear  sprocket  or  driven  sprocket 

3.  A  drive  chain  which  connects  the  two  sprockets 

B.  A  worn  rear  sprocket  will  almost  always  indicate  that  the  other  sprocket 
and  chain  are  probably  worn  and  should  be  replaced. 

C.  Both  sprockets  and  the  chain  should  be  replaced  at  the  same  time  because 
replacing  only  the  chain  or  only  a  sprocket  will  result  in  rapid  wear  to  the 
single  new  component. 

D.  In  a  chain  with  a  master  link,  the  master  link  will  be  the  weakest  link,  and 
when  this  type  of  chain  breaks,  II  is  usually  the  master  link  that  breaks. 

E.  Master  links  can  be  replaced  in  chains  that  are  still  serviceable. 

H  Endless  chains  are  more  popular  on  larger  displacement  motorcycles 
because  they  are  stronger  and  do  not  pose  the  problem  of  having  a  weak 
master  link. 
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The  Important  part  of  assembling  a  master  link  Is  to  make  sure  the  open 
end  of  the  clip  goes  In  the  opposite  direction  of  chain  rotation.  (Figure  1) 

FIGURE  1 


Chain  rotation 


« 

Courtesy  Yamaha  Motor  Corporation,  U.S.A. 
drives 

The  final  drive  on  some  motorcycles  consists  of: 

1.  A  counter  shaft  pullpy  with  driving  lugs  cast  Into  the  pulley 

2.  A  driven  pulley  or  rear  pulley  with  driving  lugs 

3.  A  drive  belt  which  connects  the  two  pulleys  which  aiso  has  lugs  on 
Its  Inner  face 

Worn  belts  can  be  replaced  without  having  to  replace  pulleys. 
A  worn  belt  can  always  bu  Identified  by: 

1.  Frayed  or  damaged  edges 

2.  Cracked  or  missing  lugs 

3.  Obvious  stretching  indicated  by  a  loose  belt  when  the  rear  wheel  has 
been  fully  adjusted  to  the  rear 

{NOTE:  A  stretched  belt  usually  results  when  a  belt  has  been  over- 
tightened or  If  a  pulley  Is  misaligned.) 
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VII.  Belt 
A. 


B. 
C. 
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VIII.     Drive  shafts 

A.  The  final  drive  on  some  motorcycles  consists  of: 

1.  A  right-angle  gear  set  to  transfer  torque  from  the  engine  to  the  drive 
shaft 

(NOTE:  Engines  with  crankshafts  that  run  In-line  with  the  frame  do 
not  use  the  right-angle  gear  set.) 

2.  A  drive  shaft  to  transmit  torque  to  the  final  drive 

3.  A  final  drive  consisting  of  a  right-angle  rlng-and-plnlon  gear 

B.  Engine  oil  lubricates  most  front  gear  sets,  but  sometimes  they're  isolated 
from  the  engine  oil  and  the  oil  has  to  be  changed  In  the  gear  housing  as 
specified. 

C.  The  drive  shaft  has  a  universal  joint,  usually  at  the  engine  end,  and  very  sel- 
dom requires  service  or  replacement. 

D.  The  final  drive  gear  sei  changes  the  rotation  of  the  drive  shaft  90®  and  Is 
splined  to  the  rear  wheel. 

E.  The  final  drive  gear  set  Is  usually  lubricated  with  a  special  lubricant  which 
must  be  changed  periodically  according  to  specifications. 

(NOTE:  The  special  lubricant  Is  usually  an  SOW  or  90W  gear  oil,  but  In  all 
cases,  manufacturers'  service  specifications  should  be  followed.) 


• 


504 


MM- 543 

#  Front  Fork  Components 

Fork  Spring 
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Steering  Head  Assembly 


Top  Thread  Nut 


Ball  Race 


Dust  Seal 

Steel  Bails 
Ball  Race 


Courtesy  Yamaha  Motor  Corporation,  U.SA 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 

JOB  SHEET  m  —  CHANGE  OIL  IN  A  FRONT  FORK 

Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

2. 

Appropriate  sen/ice  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Oil  drain  pan 

6. 

Fork  oil 

7. 

Large  box-end  wrench  or  socket 

8. 

Small  funnel 

9. 

Measuring  container  graduated  In  cc's 

10. 

Solvent  cleaning  station 

11. 

Compressed  air  supply 

12. 

Safety  glasses 

Procedure 

1. 

Put  on  safety  glasses. 

2.  Support  the  motorcycls  so  that  the  front  wheel  is  off  the  ground. 

3.  Remove  the  front  fork  cap  with  the  proper  size  box-end  wrench  or  socket.  (Rgure 

(NOTE:  Keep  a  little  pressure  on  the  fork  cap  as  you  remove  it  so  the  preload  on 
the  front  fork  spring  won't  causa  It  to  Jump  out  at  you.) 


FIGURE  i 
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4.  Place  the  oil  drain  pan  underneath  one  fork  leg. 

5.  Remove  the  oil  drain  plug  from  the  first  fork  leg,  and  drain  the  old  oil  out  (Figure 
2) 

(NOTE  If  the  old  oil  has  a  white  or  milky  look,  It  means  the  front  fork  seals  are 
leaking  and  should  be  replaced,  and  that  procedure  Is  outlined  In  Job  Sheet  #2.) 

FIGURE  2 
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8.    Clean  the  container  you're  going  to  measure  oil  in,  and  then  fill  it  with  fork  oii  in 
the  amount  specified  in  the  service  manuai.  (Figure  4) 


FIGURE  4 


9.    Place  a  smaii  funnei  Into  the  top  of  the  front  fork  and  pour  the  new  fork  o\l  in 
slowly.  (Figure  5) 

(NOTE  If  you  try  to  pour  the  oil  too  fast,  the  oil  will  overflow  and  it  will  be  difficult 
to  determine  how  much  oil  you've  lost  and  you  will  have  to  drain  the  fork  leg  and 


10.    Place  a  shop  towel  underneath  the  funnei  as  you  remove  the  funnei  so  you  won't 
drip  oil. 
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11.    inspect  the  Oring  or  sealing  washer  on  the  fork  cap,  and  replace  as  needed.  (Fig- 
ure 6) 


FIGURE  6 


12.  Avoid  cross-threading  or  damaging  the  fine  threads  on  the  fork  cap  as  you 
replace  It 

(NOTE:  The  strength  of  the  spring  preload  may  make  this  part  of  the  job  a  little 
testy,  but  take  your  time  and  start  the  threads  by  hand  because  using  a  wrench 
will  almost  always  result  in  thread  damage.) 

13.  Torque  thu  fork  cap  to  specifications. 

14.  Repeat  the  procedure  for  the  other  fork  (eg. 
□    Have  your  Instructor  check  your  work. 

15.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  X! 


JOB  SHEET  #2  —  REPLACE  FRONT  FORK  SEALS 

Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

2. 

Appropriate  service,  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Oil  drain  pah 

6. 

Fork  oil 

7. 

Large  box-end  wrench  or  socket 

8. 

Small  funnel 

9. 

Measuring  container  graduated  in  qc's 

10. 

Replacement  fork  seals 

11. 

Si^ap-rlng  pliers 

12. 

For:  seal  driving  tool 

13. 

Lock-tlte  adhesive 

14. 

Safety  glasses 

Procedure 

1. 

Put  on  safety  glasses* 

2.  Support  the  motorcycle  so  that  the  front  vi^heel  Is  off  the  ground. 

3.  Remove  the  front  fender  and  wheel  assembly. 

4.  Remove  the  front  brake  caliper. 

5.  Remove  the  front  fork  cap  with  the  proper  size  box-end  wrench  or  socket. 

6.  Place  the  oil  drain  pan  underneath  one  fork  leg. 
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7.  Remove  the  oil  drain  plug  from  the  first  fork  leg,  and  drain  the  old  oil  out 

8.  Replace  the  oil  drain  plug  and  torque  it  to  specifications. 

9.  Loosen  the  pinch  bolts  that  secure  the  first  fork  leg.  (Figure  1) 


FIGURE  1 


10.    Grasp  the  upper  fork  leg  and  twist  it  as  you  puil  down  to  remove  it  from  the  upper 
and  lower  bridges.  (Figure  2) 


FIGURE  2 


11.    Wrap  a  shop  towel  around  the  lower  fork  section  and  lightly  clamp  the  fork  leg  in 
a  vise,  but  don't  overtighten  the  vise. 
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Remove  the  allen-head  bolt  from  the  bottom  of  the  fork  leg.  (Figure  3) 

(NOTE:  The  allen-head  bolt  is  probably  sealed  with  Lock-Tite  and  getting  it  out 
will  require  using  a  pneumatic  impact  wrench  with  an  alien  socket;  start  and  stop 
the  impact  wrench  with  an  alien  socket;  start  and  stop  the  impact  wrench  at 
intervals  as  you  pull  out  on  the  upper  fork  leg;  you  may  repeat  use  of  the  impact 
wrench,  but  keep  at  It,  and  the  alien  head  bolt  will  eventually  unscrew.) 


FIGURE  3 


Remove  the  alien  bolt  but  be  sure  to  watch  for  and  save  the  small  copper  sealing 
washer  that  seals  the  alien  bolt.  (Figure  4) 

(NOTE:  IF  the  washer  does  not  come  out,  use  a  small  screwdriver  blade  or  a 
piece  of  wire  with  a  hooK  on  the  end  of  it  to  work  the  washer  free.) 


FIGURE  4 
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14.    Remove  the  upper  fork  leg  from  the  lower  fork  leg  and  set  it  aside.  (Figure  5) 


FIGURE  5 


15.    Remove  the  rubber  dust  cover  from  the  top  of  the  lower  fork  leg.  (FIgura  6) 
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17.  Remove  the  fork  seal  washer. 

18.  Use  a  fork  seal  puller  or  large  5,cfewdriver  to  remove  the  fork  seal,  and  be  careful 
that  you  don't  gouge  the  fork  seal  housing.  (Figure  8) 

FIGURE  8 


19.  Remove  the  lov/er  fork  tube  from  the  vise  and  lay  It, aside. 

20.  Disassemble  the  upper  part  of  the  fork  tube  that  contains  the  piston.  (Figure  9) 

(NOTE:  Pay  attention  to  the  position  of  the  parts  because  they  must  be  reassem- 
bled properly,  and  some  tubes  will  have  a  spring  at  the  bottom  of  the  piston.) 

FIGURE  9 


21.  Clean  all  parts  thoroughly  with  solvent  and  dry  with  compressed  air. 

22.  Reassemble  the  Inner  fork  components  and  reinstall  them  into  the  lower  fork  leg. 
(NOTE:  You  may  want  to  put  the  assembly  back  into  a  smooth-jawed  vise.) 
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23.    Put  a  small  amount  of  Lock-TIte  on  the  thread  of  the  lower  fork  leg  allen-head 
bolt.  (Figure  10) 


FIGURE  10 


24.  Make  sure  the  small  copper  sealing  washer  Is  on  the  alien  head  bolt,  and  then 
screw  the  allen-head  bolt  into  the  lower  fork  leg  until  \t  ls  tight. 

25.  Lubricate  lightly  the  upper  fork  leg  and  work  the  new  fork  leg  seal  over  the  fork 
leg  and  Into  Its  seating  position  on  the  lower  fork  leg. 

26.  Put  the  fork  seal  driver  onto  the  upper  fork  leg. 

27.  Work  the  fork  seal  driver  by  hand  until  the  fork  seal  !s  seated  firmly  In  position. 

28.  Remove  the  fork  seal  driver. 

29.  Install  the  fork  seal  washer. 

30.  Install  the  fork  spring  snap-ring,  making  sure  that  It  seats  properly  In  Its  groove. 
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31.    Install  the  fork  seal  dust  cover.  (Figure  11) 


FIGURE  11 


Have  your  instructor  check  your  work. 

32.  Work  the  upper  fork  ieg  back  into  iower  and  upper  bridges. 

33,  Position  the  top  of  the  upper  fork  leg  flush  with  the  top  of  the  upper  bridge. 


34.    Tighten  the  pinch  bolts  to  the  torque  specified  in  the  service  manual. 


35.  Clean  the  container  you're  going  to  measure  oil  in,  and  then  fill  it  with  fork  oil  In 
the  amount  specified  in  the  service  manual. 

36.  Place  a  small  funnel  into  the  top  of  the  front  fork  and  pour  the  new  fork  oil  in 
siowiy 

(NOTE:  If  you  try  to  pour  the  oil  too  fast,  the  oil  will  overflow  and  it  will  be  difficult 
to  determine  how  much  oil  you've  lost  and  you  will  have  to  drain  the  fork  ieg  and 
start  over.) 

37.  Place  a  shop  towel  underneath  the  funnel  as  you  remove  the  funnel  so  you  won't 
drip  oil  all  over  the  place. 

38.  Inspect  the  Oring  or  sealing  washer  on  the  fork  cap,  and  replace  as  needed. 

39.  Avoid  cross-threading  or  damaging  the  fine  threads  on  the  fork  cap  as  you 
replace  it. 

(NOTE:  The  strength  of  tho  spring  preload  may  make  this  part  of  the  Job  a  little 
testy,  but  take  you  time  and  start  the  threads  by  hand  because  using  a  wrench 
will  almost  always  result  in  thread  damage.) 
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40.    Tighten  the  fork  cap  to  specifications.  (Figure  12) 


FIGURE  12 


n  Have  your  instructor  check  your  work. 

41.  Repeat  all  procedures  for  the  other  fork  leg. 
D  Have  your  Instructor  check  your  w/ork. 

42.  Install  the  front  fender. 

43.  Install  the  front  wheel. 

44.  Install  the  brake  caliper. 

n  Have  your  instructor  check  your  work. 

4f .  Clean  up  area  and  return  tools  and  equipment  to  proper  storage. 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 

JOB  SHEET  #3  ~  CHANGE  FINAL  DRIVE  OIL 

Tools  and  materials 

1.  Motorcycle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Final  drive  oil 

6.  Oil  drain  pan 

7.  Small  funnel 

8.  Measuring  container  graduated  in  cc's 

9.  Piece  of  cardboard  or  heavy  construction  paper 
10.    Safety  glasses 

Procedure 

1.  Put  on  safety  glasses. 

2.  Secure  the  bike  in  an  upright  position  with  the  rear  end  off  the  floor. 

3.  Remove  the  final  drive  filler  plug.  (Figure  1) 
FIGURE  1 


5J9 


560 


JOB  SHEET  #3 

4.  Place  the  drain  pan  as  close  to  the  rear  tire  as  possible. 

5.  Place  a  piece  of  cardboard  or  heavy  paper  in  front  of  the  rear  tire  so  no  oil  will 
drain  onto  the  rear  tire,  (Rgure  2) 


7.  inspect  the  drain  plug  magnet  for  metal  particles. 

(NOTE:  It  Is  normal  for  fine  metal  particles  that  look  like  filings  to  be  on  the  plug 
magnet,  but  there  should  be  no  large  pieces  of  metal  on  the  plug  for  that  would 
Indicate  final  drive  damage.) 

8.  Wipe  the  meta!  particles  off  the  drain  plug  magnet  with  a  clean  shop  towel. 
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JOB  SHEET  #3 


9.    inspect  the  sealing  washer  on  the  drain  plug  and  replace  It  If  It  is  damaged.  (Fig- 
ure 4) 

FIGURE  4 


10.  Allow  the  oil  to  completely  drain  out  and  replace  the  oil  drain  plug. 

11.  Torque  the  oil  drain  plug  to  service  manual  specifications. 

12.  Wipe  the  measuring  container  with  a  clean  shop  towel  and  measure  out  the 
amount  of  final  drive  oil  specified  In  iiie  service  manual. 

13.  Place  a  small  funnel  in  the  filler  hole  and  pour  the  new  final  drive  oil  in  slowly. 
(Rgure  5) 

FIGURE  5 
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14.    Inspect  the  filler  cap  O-iIng  and  replace  it  if  it's  damaged.  (Figure  6) 


FIGURE  6 


15.  Replace  the  filler  cap  and  torque  to  specifications  in  the  service  manual. 

16.  Dispose  of  the  old  oil  and  the  oily  cardboard  in  a  safe  manner. 
O  Have  your  instructor  check  your  work. 

17.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  Xi 

JOB  SHEET  #4  ~  INSPECT  AND  REPLACE 
DRIVE  CHAIN  AND  SPROCKETS 


A.     Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

z 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Snap-ring  pliers 

6. 

Chain  and  sprocket  replacements  as  required 

7. 

Safety  glasses 

B.     Routfne  #1  —  Inspecting  and  removing  an  endless  chain  and  sprockets 
1,    Put  on  safety  glasses. 

Z    Secure  the  bike  in  an  upright  position  v/ith  the  rear  vt/heel  off  the  floor. 

3.  Inspect  the  chain  and  rear  sprocket,  and  if  both  present  evidence  of  wear,  it  Is 
safe  to  assume  that  the  front  sprocket  Is  also  worn  out,  and  the  chain  and  both 
sprockets  should  be  replaced. 

4.  Check  for  sprocket  vi/ear  by  looking  for  teeth  that  are  bent  or  worn  to  a  sharp 
point.  (Figure  1) 
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5.  Look  for  missing  or  broken  teeth  on  sprockets  because  this  means  they  must  be 
replaced. 

6.  Check  for  chain  and  sprocket  wear  by  looking  for  a  chain  that  doesn't  fit  into  the 
teeth  of  the  sprocket  evenly,  and  if  you  can  pull  the  chain  out  of  the  sprocket 
teeth,  it's  a  sure  sign  the  chain  is  worn  out.  (Figure  2) 


FIGURE  2 


?•    Look  for  damaged  or  broken  chain  rollers  because  their  presence  also  Indicates 
a  worn  out  chain,  (Figure  3) 


FIGURE  3 
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8.    Slide  the  counter  shaft  sprocket  off  the  counter  shaft  and  remove  the  sprocket 
from  the  chain.  (Figure  4) 

FIGURE  4 


9.    Remove  the  chain  from  the  motorcycle.  (Figure  5) 
FIGURE  5 


10.  Wash  the  swing  arm,  swing  arm  pivot  pin,  and  pivot  pin  bushings  with  solvent 
and  dry  with  compressed  air. 

11.  Check  the  service  manual  for  ithe  pivot  pin  bushing  wear  limits. 

12.  Measure  the  ID  of  the  pivot  pin  bushings  with  a  telescoping  gauge  and  a  microm* 
eter. 

13.  Compare  your  measurements  with  the  specs  from  the  service  manual,  and 
replace  the  bushings  if  thay're  beyond  the  wear  limits. 

(NOTE:  If  you  have  to  replace  the  bushings,  drive  the  old  ones  out  with  a  long 
punch  or  a  bushing  removing  tool,  and  drive  the  new  ones  in  with  a  soft-faced 
mallet.) 

14.  Lubricate  the  bushings  and  pivot  pin  with  waterproof  grease. 
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15.  Install  the  new  chain  through  the  frame  and  place  the  new  sprocket  on  the  chain. 
(NOTE:  Do  not  try  to  put  the  sprocket  on  first  or  you'll  never  get  the  chain  onto  it.) 

16.  Slide  the  new  sprocket  onto  the  countershaft  and  replace  the  bolt  or  clip  that 
holds  It  on. 

17.  Remove  the  bolts  or  snap-ring  that  hpid  the  rear  sprocket  to  the  rear  wheel  hub. 

18.  Remove  the  old  sprocket  from  the  hub.  (Figure  6) 


FIGURE  6 


19.  Install  the  new  rear  sprocket  onto  the  rear  wheel  hub. 

20.  Replace  the  snap-ring  or  replace  the  bolts  and  torque  them  to  specifications. 

21.  Place  the  rear  wheel  back  on  the  motorcycle  as  outlined  In  Unit  X. 

22.  Adjust  the  chain  as  outlined  In  the  sen/Ice  manual. 

(NOTE  A  new  chain  will  loosen  up  during  the  first  few  mlies  of  operation,  and 
tightening  the  chain  a  slight  amount  more  than  specified  will  compensate  for 
early  chain  stretching.) 

23.  Replace  the  mufflers. 

D    Have  your  Instructor  check  your  work. 

24.  Clean  up  area  and  return  tools  and  equipment  to  proper  storage. 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 

JOB  SHEET  #5  —  INSPECT  AND  ADJUST  STEERING  HEAD  BEARINGS 

A.     Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Waterproof  grease 

6. 

Special  steering  head  nut  wrench 

7. 

Safety  glasses 

B.  Procedure 

1.    Put  on  safety  glasses. 

Z    Secure  the  bike  In  an  upright  position  with  the  front  wheel  off  the  ground. 

3.  Remove  the  front  wheel  assembly  and  front  forks  as  outlined  In  Job  Sheet  #2  of 
this  unit. 

4.  Remove  the  handlebars. 

5.  Remove  the  Instrument  cluster  from  the  top  fork  bridge. 

6.  Remove  the  nut  from  the  top  fork  bWdge  and  remove  the  top  fork  bridge.  (Figure 
1) 

FIGURE  1 
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7.    Use  the  special  steering  head  nut  wrench  to  remove  the  lock  nut  and  bearing 
adjustment  nut-.  (Figure  2) 

(NOTE:  As  you  remove  the  nut,  hold  the  lower  bridge  up  with  your  other  hand  'SO 
the  lower  bridge  won't  fail.) 


FIGURE  2 


8.    Remove  the  cover  or  top  bearing  race  housing  from  the  steering  stem.  (Figure  3) 


FIGURE  3 
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9.    Remove  the  bearings  with  the  following  procedurb: 

a  If  the  bearings  are  loose  ball  bearings,  be  very  careful  not  to  lose  any  of 
them,  and  If  you  let  the  lower  bridge  down  too  far,  loose  ball  bearings  will 
fall  out  of  the  steering  stem.  (Figure  4) 

FIGURE  4 


b.  If  the  bearings  are  tapered  roller  types,  they  are  an  assembly  and  there  will 
be  no  loose  bearings,  but  you  must  still  hold  the  lower  brWce  up  to  keep 
the  bearings  from  falling. 

c.  If  there  are  loose  ball  bearings,  hold  a  shop  towel  under  the  lower  bridge  to 
catch  the  bearings  as  they  fall,  then  remove  the  lower  bridge. 

d.  Tapered  roller  bearings  will  remain  on  the  steering  stem  as  you  remove  the 
lower  bridge. 

Wash  the  ball  bearings  In  solvent  and  dry  them  with  a  clean  shop  towel. 

Inspect  all  bearings,  and  If  you  find  evidence  of  pits,  roughness,  or  other  damage, 
both  the  bearings  and  the  races  must  be  replaced.  (Figure  5) 
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Wipe  the  bearing  races  clean  with  a  shop  towel,  inspect  them,  and  If  there  Is  evi- 
dence of  roughness  or  cracks,  both  the  races  and  the  bearings  must  be  replaced. 
(Figure  6) 


f  'iGURE  6 


Grease  a  tapered  roller  bearing  with  the  following  procedure: 

a.      Place  a  golf  ball  size  gob  of  waterproof  grease  in  the  palm  of  one  hand. 
(Figure  7) 


I'lGURE  7 


b.  Hold  the  bearing  in  your  other  hand  and  cut  it  into  the  corner  of  the  grease 
to  force  the  grease  up  through  the  rollers  and  bearing  housing  until  clean 
grease  comes  through  to  the  top  side  of  the  bearing.  (Figure  8) 


FIGURE  8 
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c.     Continue  turning  the  timpken  bearing  a  little  at  a  time  until  the  bearing  Is 
saturated  with  grease.  (Figure  9) 


FIGURE  9 


d.     Wipe  off  excess  grease  and  place  the  bearing  on  a  clean  shop  towel  and 
repeat  the  procedure  with  the  other  bearing.  (Figure  10) 


FIGURE  10 


Grease  and  install  loose  ball  bearings  with  the  following  procedure: 

a     Grease  all  bearing  races  by  applying  a  liberal  amount  of  grease  with  your 
finger.  (Figure  11) 


FIGURE  11 
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Stick  the  clean  loose  ball  bearings  tp  the  bearing  race  on  the  steering 
stem  according  to  the  number  specified  In  the  service  manual.  (Figure  12) 


Push  the  steering  stem  Into  the  steering  head,  taking  care  not  to  dislodge 
any  of  the  loose  ball  bearings.  (Figure  13) 

FIGURE  13  /    \  : 


Hold  the  lower  bridge  up  In  place  and  stick  the  specified  number  of  bear- 
ings Into  the  bearing  race  In  the  upper  steering  head. 

Place  the  steering  stem  race  and  housing  over  the  steering  stem  and  slide 
It  down  In  place,  taking  care  not  to  dislodge  the  bearings  already  In  place. 
(Figure  14) 


FIGURE  14 
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JOB  SHEET  #5 

f.      Place  the  steering  stem  bearing  adjusting  nut  onto  the  steering  stem  and 
tighten  it  lightly  by  hand. 

15.  Check  the  service  manual  for  torque  specifications  and  torquing  procedure  for 
the  steering  head  bearing  adjusting  nut. 

(NOTE:  Most  specifications  caii  for  torquing  the  nut  to  a  certain  vaiue,  then  loos- 
ening the  nut,  and  then  torquing  It  to  another  vaiue;  this  serves  to  squeeze 
excess  grease  from  the  bearings  and  races  and  permits  a  proper  adjustment.) 

16.  Use  a  clean  shop  towel  to  clean  away  any  excess  grease. 

17.  Install  the  top  fork  bridge,  and  put  the  nulon  but  do  not  tighten  it  up  at  this  point. 

18.  Reinstall  the  front  fork  assembly  into  the  upper  and  lower  bridges. 

19.  Tighten  the  pinch  bolts  lightly  to  secure  the  front  fori<s  in  placo. 

20.  Reinstall  the  front  wheel. 

21.  Tighten  the  top  bridge  nut  to  torque  specifications  in  the  service  manual. 

22.  Loosen  the  pinch  bolts  and  place  the  tVont  fort<s  flush  with  the  top  cf  the  top 
bridge. 

23.  Tighten  the  pinch  bolts  to  the  torque  specifications  in  the  service  manual. 

24.  Install  the  instrument  cluster  onto  the  top  bridge. 

25.  Install  the  handlebars,  and  be  sure  to  torque  the  bolts  to  specifications. 

26.  Turn  the  handlebars  back  and  forth  to  make  sure  tha  there  is  no  binding  or  that 
cables  are  not  obstructing  free  steering  movement. 

□    Have  your  instructor  check  your  work. 

27.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 


PRACTICAL  TEST  #1 
JOB  SHEFT  #1  -  CHANGE  OIL  IN  A  FRONT  FORK 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  Jnstnictions:  When  you  are  ready  to  perform  ttiis  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  fork  cap  with  proper  tool. 

2. 

□ 

□ 

3. 

Drained  fork  oil  into  drain  pan. 

3. 

□ 

□ 

4. 

Replaced  oil  drain  plug  and  torqued  properly. 

4. 

□ 

□ 

5. 

Used  funnel  to  refill  fork  with  proper  oil. 

5. 

□ 

□ 

6. 

Checked  sealing  0-ring  on  fork  cap. 

6. 

□ 

□ 

7. 

Replaced  cap  and  torqued  to  specifications. 

7. 

□ 

□ 

Evaluator^  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Toois  and 
Equipment 

Properiy 

selected  and 

properiy 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/0,  used 
1 

Materials 

Properiy 

selected  and 

properiy 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followe: 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperly 

observed 

1 

PVAl  UATORVq  COMMPNTfi! 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  ~  Umited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  m  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


5.?  5 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 


PRACTICAL  TEST  #2 
JOB  SHEET  #2  —  REPLACE  FRONT  FORK  SEALS 

Student's  name  Date  


Evalualor's  name  ^   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  front  fork  cap  with  proper  tool. 

2. 

□ 

□ 

3. 

Drained  fork  oil  and  replaced  plug. 

3. 

□ 

□ 

4. 

Removed  first  fork  leg. 

4. 

□ 

□ 

5. 

Disassembled  fork  leg  with  proper  procedure. 

5. 

□ 

□ 

6. 

Cleaned  and  inspected  fork  ieg. 

6. 

□ 

□ 

7. 

Reassembled  fork  leg. 

7. 

□ 

□ 

8. 

Replaced  fork  leg  on  vehicle  and  filled  with  fork  oil. 

8. 

□ 

□ 

9. 

Repeated  procedure  for  other  fork  leg. 

9. 

□ 

□ 

10. 

Cleaned  area  and  returned  tools  to  storage. 

10. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  {See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

follov/ed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskiiied 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


ERIC 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  Xi 


PF5ACTICAL  TEST  #3 
JOB  SHEET  #3  —  CHANGE  FINAL  DRIVE  OIL 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  tasl<,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  fn  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Secured  bike  and  removed  filler  plug. 

2. 

□ 

□ 

3. 

Placed  protection  near  rear  wheel. 

3. 

□ 

□ 

4. 

Removed  drain  plug  and  drained  oil  into  pan. 

4. 

□ 

□ 

5. 

Inspected  drain  plug  for  magr  atic  particles. 

5. 

□ 

□ 

6. 

Wiped  plug  clean. 

6. 

□ 

□ 

7. 

Inspected  drain  plug  sealing  washer. 

7. 

□ 

□ 

8. 

Replaced  drain  plug  and  properly  torqued. 

8. 

□ 

□ 

9. 

Measured  final  drive  oil  according  to  specifications. 

9. 

□ 

□ 

10. 

Poured  oil  In  slowly 

10. 

□ 

□ 

11. 

Inspected,  replaced,  and  torqued  filler  cap. 

11. 

□ 

□ 

12. 

Disposed  of  old  oil  properly 

12. 

□ 

□ 

Evaluator's  comments: 


ERIC 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unat^s  to  demonstrate  mr^tery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Property 
selected  and 
property 
used 
4 

Property 

selected  and 

acceptably 

used 

3 

Poorty 
selected 
and/or  used 
2 

Improperty 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

properly 

used 

4 

Property 
selected  and 
acceptably 
used 
3 

Poorty 
selected 
and/or  used 
2 

Improperty 
selected 
and/or  used 
1 

Procedure 

F/operty 
followed 
4 

Acceptably 

followed 

3 

Poorty 

followed 

2 

Improperty 

followed 

1 

Safety 

Carefully 
observ^id 
4 

Acceptably 

observed 

3 

Poorty 

observed 

2 

Improperty 

observed 

1 

EVALUATOR'S  COMMENTS: 


per:  ORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 


PRAGTICAL  TEST  #4 
JOB  SHEET  #4  -  INSPECT  AND  REPLACE  DRIVE  CHAIN 

AND  SPROCKETS 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  tasi<,  ask  your  instructor  to 
observe  the  procedure  and  compiete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

{EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  w/hether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  revievi/  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

n 

□ 

2. 

Secured  bike. 

2. 

□ 

□ 

3. 

Inspected  chain  and  rear  sprocket. 

3. 

□ 

□ 

4. 

Inspected  chain  rollers. 

4. 

□ 

□ 

5. 

Removed  sprocket  from  chain. 

5. 

□ 

□ 

6. 

Removed  drain  from  motorcycle. 

6. 

□ 

□ 

7. 

Washed  swing  arm,  swing  arm  pivot  pin,  and  pivot  pin  bush- 

□ 

□ 

ings  with  solvent  and  dried  with  compressed  air. 

7. 

8. 

Checked  wear  limits  and  measured  ID  of  pivot  pin  bushings. 

8. 

□ 

□ 

8. 

Lubricated  bushings  and  pivot  pin  with  waterproof  grease. 

9. 

□ 

□ 

10. 

Installed  new  chain. 

10. 

□ 

□ 

11. 

Placed  new  sprocket  onto  countershaft. 

11. 

□ 

□ 

12. 

Removed  old  sprocket  from  rear  wheel  hub. 

12. 

□ 

□ 

13. 

Replaced  rear  wheel  sprocket. 

13. 

□ 

□ 

14. 

Adjusted  chain  to  specifications. 

14. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #4  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVA!  UATOR'S  mMMPNTS- 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 


PRACTICAL  TEST  #5 
JOB  SHEET  #5  —  INSPECT  AND  AD^JST  STEERING 
HEAD  BEAHiNGS 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to 
observe  the  procedure  and  complete  this  form.  All  Items  listed  undar  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  steering  components  In  proper  order. 

2. 

□ 

□ 

3. 

Removed  bearings  with  proper  procedure. 

3. 

□ 

□ 

4. 

Washed  bearings  In  solvent  and  dried  with  shop  towel. 

4. 

□ 

□ 

5. 

Inspected  bearings  and  replaced  worn  bearings. 

5. 

□ 

□ 

6. 

Greased  and  replaced  bearings. 

6. 

□ 

□ 

7. 

Replaced  steering  components. 

7. 

□ 

□ 

8. 

Checked  steering  for  free  movement. 

8. 

□ 

□ 

9. 

Cleaned  area  and  returned  tools  to  storage. 

9. 

□ 

□ 

Evaluator^  comments: 


JOB  SHEET  #5  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 
selected  and 
properiy 
used 
4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properiy 
selected  and 
properiy 
used 
4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pcoriy 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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STEERING  AND  SUSPENSION  SERVICE 
UNIT  XI 


NAME  

TEST 

Match  terms  related  to  steering  and  suspension  service  with  their  correct  definitions. 


.a. 

A  way  of  controlling  abrupt  suspension 

1. 

Viscosity 

movements  with  oil  pressure  directed 

through  restricting  oil  passages 

2. 

Spring  preload 

b. 

A  tapered  roller  bearing 

3. 

Dampening 

c. 

The  part  of  a  bearing  that  the  rollers  or  balls 

4. 

Endless  chain 

fit  into 

5. 

Bearing  race 

d. 

The  degree  of  pressure  by  which  a  spring  Is 

compressed  or  extended  In  a  fixed  state 

6. 

Timpken  bearing 

.e.  The  c^5pacity  of  an  oil  to  flow  In  relation  to 
its  thickness  or  thinness,  usually  expressed 
in  terms  of  weight  with  higher  numbers  des- 
ignating thicker  oils 

.f.      A  chain  without  a  master  link 


Match  terms  related  to  front  fork  components  with  their  functions. 


a. 

The  stationary  part  of  the  front  fork  assem- 

1. 

Fork  seal 

bly  that  fits  into  the  upper  and  lower  bridges 

of  the  steering  assembly  and  contains  small 

2. 

Dust  seal 

oil-restricting  passages 

3. 

Bridges 

b. 

Fits  over  the  upper  fork  tube  and  Is  the  part 

of  the  front  fork  assembly  that  the  front 

4. 

Stem 

wheel  attaches  to,  and  slides  up  and  down 

on  the  upper  fork  tube  to  cushion  impact 

5. 

Rebound  spring 

c. 

A  tube  that  has  a  top  sealing  ring  that 

6. 

Main  fork  tube  spring 

attaches  to  the  slider  on  the  bottom  end  and 

fits  inside  the  upper  fork  tube  and  controls 

7. 

Upper  fork  tube 

oil  movement  in  and  out  of  oil  passages  in 

the  upper  fork  tube 

8. 

Piston 

d. 

Provides  the  vertical  tension  needed  to  sup- 

9. 

Lower  fork  tube 

port  the  motorcycle 

544 


TEST 


 ^e.      Provides  a  cushion  for  the  forks  when  they 

are  suddenly  extended  to  their  fullest 

 f.      A  rubber  cover  that  goes  on  top  of  the  lovi^er 

fork  tube  to  protect  the  seal  from  dirt  and 
water 

 g.      A  double  or  triple-lipped  high  pressure  seal 

that  seals  the  oil  In  the  lower  fork  tube 

 h.      Upper  and  lower  triple  clamps  that  attach  to 

the  motorcycle  frame  and  both  front  forks 

 i.      A  common  axle  that  hooks  the  lower  and 

upper  bridges  together 

Complete  statements  concerning  front  fork  fluid  by  inserting  the  word(s)  that  best  com- 
pletes each  statement. 

a.  Front  fork  fluid  Is  an  oil  that  comes  in  different  ^  just  like  engine 

oil. 

b.  is  available  in  5W,  10W,  15W,  and  20W. 

c.  Selection  of  the  proper  fork  oil  viscosity  should  always  be  according  to  specifica- 
tions In  the  service  manual  because  forks  are  designed  for  

«  and  

d.  Fork  oil  Is  the  dampening  fluid  that  up  and  dov;n  impact  and 

rebound  movement  of  the. front  forks  and  shocks. 

e.  The  heavier  the  s.il,  the  more  to  free  movement  there  will  be. 

f.  If  front  fork  fluid  has  a  white  or  milky  color  when  It  Is  drained,  It  indicates  the 

presence  of  and  means  that  the  front  fork  seals  are  leaking  and 

should  be  replaced. 

Complete  statements  concerning  steering  head  bearings  by  Inserting  the  word{s)  that 
best  completes  each  statement. 

a.  There  are  two  kinds  of  steering  head  bearings: 

1)  bearings 

2)  bearings 

b.  Loose  ball  bearings  fit  between  an  upper  and  as  lower  race  and  permit  free  turn- 
ing between  components. 
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 fit  into  a  tapered  bearing  race; 

steering  free  movement  can  be  restricted  according  to  the  torque  applied  to  the 
steering  head  adjustment  nut. 

d.     When  loose  bearings  are  replaced,  their  should  also  be  replaced. 

5.  Select  true  statements  concerning  swing  arm  pivot  assemblies  by  placing  an  "X" 
beside  each  statement  that  Is  true. 

(NOTE:  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 a.      Swing  arm  pivot  assemblies  anchor  the  swing  arm  so  it  cannot  move  up 

and  down. 

 b.     There  eri  three  basic  types  of  p!vot  assemblies: 

1)  One  type  consists  of  bushings  with  a  long  pin  or  bolt  that  goes  all  the 
way  through  the  assembly 

2)  Another  type  of  pivot  has  needle  bearings  in  place  of  the  bushings,  and 
uses  a  long  pin  that  goes  all  the  way  through  to  secure  the  assembly 

3)  Another  pivot  type  uses  short  bolts  that  are  screwed  into  the  frame 
from  each  side  and  have  a  pin  on  the  end  that  fits  into  a  loose  ball  bear- 
ing which  is  housed  in  the  swing  arm. 

 ^c.      The  bushing  type  pivots  are  used  on  small  street  and  off-road  bikes  while 

the  needle  bearing  type  is  used  on  racing  bikes,  and  the  tapered  roller  piv- 
ots are  used  on  large  street  bikes. 

6.  Complete  statements  concerning  sprockets  and  chain  drives  by  inserting  the  word(s) 
that  best  completes  each  statement. 

a.  The  final  drive  on  some  motorcycles  consists  of: 

1)  A  counter  shaft  sprocket  or  . 

2)  A  or  driven  sprocket 

3)  A  which  connects  the  two  sprockets 

b.  A  worn  rear  sprocket  will  almost  always  indicate  that  the  other  sprocket  and 
chain  are  probably  .  and  should  be  replaced. 

c.  Both  sprockets  and  the  chain  should  be  replaced  at  the  same  time  because 

replacing  only  the  chain  or  only  a  sprocket  will  result  in   

 to  the  single  new  component. 
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d.  In  a  chain  with  a  master  link,  the  master  link  will  be  the  link,  and 

when  this  type  of  chain  breaks,  it  is  usually  the  link  that  breaks. 

e.  Master  links  can  be  replaced  in  chains  that  are  still  


f.      Endless  chains  are  more  popular  on  larger  displacement  motorcycles  because 
they  are  stronger  and  do  not  pose  the  problem  of  having  a  


g.      The  important  part  of  assembling  a  master  link  is  to  make  sure  the  open  end  of 
the  goes  in  the  ^  direction  of  chain  rotation. 

7.    Complete  statements  concerning  belt  drives  by  inserting  the  word(3)  that  best  com- 
pletes each  statement. 

a.      The  final  drive  on  some  motorcycles  consists  of: 

1)  A  counter  shaft  pulley  with  cast  into  the 

pulley 

2)  A  driven  pulley  or  rear  pulley  with  


3)    A  drive  belt  which  connects  the  which 

also  has  lugs  on  its  inner  face 

b.  Worn  belts  can  be  replaced  without  having  to  replace  

c.  A  worn  belt  can  always  be  identified  by: 

1)   or  edges 

2)   .or  lugs 

3)  Obvious  stretching  indicated  by  a  when 

the  rear  wheel  has  been  fully  adjusted  to  the  rear 
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8.    Complete  statements  concerning  chain-drives  by  inserting  the  word(s)  that  best  com- 
pletes each  statement. 

a.  The  final  drive  on  some  motorcycles  consists  of: 

1)  A  right-angle  gear  set  to  transfer  from  the  engine  to  the 

drive  shaft 

2)  A  drive  shaft  to  transmit  to  the  final  drive 

3)  A  final  drive  consisting  of  a  right-angle  

 gear. 

b.  Engine  oil  lubricates  most  front  gear  sets,  but  sometimes  they're. 


from  the  engine  oil  and  the  oil  has  to  be  changed  in  the  gear  housing  as  speci- 
fied. 

The  drive  shaft  has  a  universal  joint,  usually  at  the   


and  very  seldom  requires  service  or  replacement. 


d.  The  final  drive  gear  set  changes  the  rotation  of  the  drive  shaft  

and  is  splined  to  the  rear  wheel. 

e.  The  final  drive  gear  set  is  usually  lubricated  v/ith  a  special  lubricant  which  must 
be  periodically  according  to  specifications. 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  "^mpleted.) 

9.    Demonstrate  the  ability  to: 

a      Change  oil  in  a  frcnt  fork.  (Job  Sheet  #1) 

b.  Replace  front  fork  seals.  (Job  Sheet  #2) 

c.  Change  final  drive  oil.  (Job  Sheet  #3) 

d.  inspect  and  replace  drive  chain  and  sprockets.  (Job  Sheet  #4) 

e.  inspect  and  adjust  steering  head  bearings.  (Job  Sheet  #5) 
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b. 
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e. 
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a. 
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2 

b. 
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c. 
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h. 

3 

d. 

6 

i. 

4 

e. 

5 

a 

Viscosities 

b. 

Fork  oil 

c. 

Specific  oils,  specific  use 

d. 

Restricts 

e. 

Resistance 

f. 

Water 

4.    a       1)    Loose  baW 

2)    Tapered  rolling 

b.  Two  load  bearing 

c.  Tapered  roller  bearings 

d.  Races 


6.  a       1)    Drive  sprocket 

2)    Rear  sprocket 
3}    Drive  chain 

b.  Worn 

c.  Rapid  wear 

d.  Weakest,  master 

e.  Sen/iceable 

f.  Weak  master  link 

g.  Clip,  opposite 

7.  a.       1)    Driving  lugs 

2)  Driving  lugs 

3)  Tivo  pulleys 

b.  Pulleys 

c.  1)    Frayed,  damaged 

2)  Cracked,  missing 

3)  Loose  belt 
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8.  a       1)  Torque 

2)  Torque 

3)  Ring-and-pinion 

b.  Isolated 

c.  Engine  end 

d.  90*' 

e.  Changed 

9.  Performance  skills  evaluated  by  practical  tests 
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UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  types  of  brake  systems, 
how  to  Inspect  for  brake  wear,  and  the  importance  of  handling  brake  fluid  carefully.  The  stu- 
dent should  also  be  able  to  replace  brake  shoes  and  brake  pads  and  bleed  a  hydraulic  brake 
system.  These  competencies  will  be  evidenced  by  correctly  completing  the  procedures  out- 
lined In  the  Job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECiFiC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  brakes  with  their  correct  definitions. 

2.  Differentiate  between  types  of  brake  systems. 

3.  Complete  statements  concerning  how  a  mechanical  brake  system  works. 

4.  Complete  statements  concerning  how  a  hydraulic  brake  system  works. 

5.  Select  true  statements  concerning  brake  drum  wear. 

6.  Complete  statements  concerning  brake  fluid. 

7.  Select  true  statements  concerning  brake  bleeding. 

8.  Demonstrate  the  ability  to: 

a      Inspect  brake  shoes  and  brake  pads  for  wear.  (Job  Sheet  #1) 

b.  Replace  brake  shoes  on  a  drum-type  brake  and  adjust  the  brake.  (Job  Sheet 
#2) 

c.  Replace  brake  pads  on  a  disc  brake  system.  (Job  Sheet  #3) 

d.  Bleed  a  hydraulic  brake  system.  (Job  Sheet  #4) 
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UNIT  XII 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Show  samples  of  brake  shoes  and  discuss  brake  shoe  wear  limits. 

H.  Show  wear  indicator  locations  and  how  to  interpr^jt  wear  indicators. 

I.  Demonstrate  the  procedure  for  bleeding  hydraulic  brakes. 

J.  Impress  upon  students  the  importance  of  handling  brake  fluid  with  care  and  he.  dam- 
aging brake  fluid  can  be  to  a  painted  surface. 

K.     Show  samples  of  brake  fluid  types  and  discuss  the  importance  of  compatibility. 

L      Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Grouse,  William  H.,  and  Donald  L  Anglin.  Motorcycle  Mechanics.  New  York  City,  NY:  Gregg 
Division  McGraw-Hill  Book  Company,  1982. 

B.  Johns,  Bruce  A.,  and  David  D.  Edmundson.  Motorcycles  Fur^damentals,  Sen/ice,  Repair,  South 
Holland,  IL  The  Goodheart-Willcox  Co.,  Inc.,  1984. 

C.  Hein,  Jim,  and  Mike  Bundy  Motorc^Je  Repair  Stillwater,  OK  74074;  Mid-America  Vocational 
Curriculum  Consortium,  1977. 

D.  Vonc/a  Shop  Manual  y&'SI  CB/CM4lO's.  Gardena,  CA:  American  Honda  Motor  Co.,  Ltd.,  1980. 

E.  Motorcycle  Technician's  Handbook.  Oypress,  GA.  Yamaha  Internatiop  J  Corporation,  1980. 
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INFORMATION  SHEET 


I.  Terms  and  definitions 

A.  Mechanical  brakes  —  Brake  systems  that  use  cables  or  rods  to  transmit 
force  from  a  lever  or  pedal  to  a  brake  assembly 

B.  Hydraulic  brakes  —  Brake  systems  that  use  fluid  to  transmit  force  from  a 
lever  or  pedal  to  a  brake  assembly 

C.  Brake  caliper  —  The  component  in  a  disc-brake  system  that  houses  the 
brake  pads  and  caliper  piston 

D.  Brake  rotor  —  A  round,  flat  disc  of  steel  cr  cast  iron  fixed  with  the  wheel 
hub  so  that  it  rotates  with  the  wheel  as  it  provides  flat  surfaces  for  brake 
pads  to  contact 

II.  Types  of  brake  syst3ms 

A.  There  are  two  types  of  brake  systems: 

1.  Mechanical 

2.  Hydraulic 

B.  Mechanical  brake  systems  transmit  force  through  a  cable  or  rod  to  a  disc  or 
drum  brake  system. 

C.  Hydraulic  brake  systems  transmit  pressure  through  a  hose  or  line  to  a  disc 
or  drum  brake  system. 

D.  Drum-type  brakes  use  shoes  that  move  outward  onto  the  brake  drum  sur- 
face to  slow  or  stop  wheel  rotation. 

E  Disc-type  brakes  have  a  steel  disc  between  two  brake  pads  which  move 
inv;ard  onto  the  rotor  to  slow  or  stop  wheel  rotation. 

IIL     How  a  mechanical  brake  system  works  (Transparency  1) 

A.  A  mechanical  brake  system  is  operated  by  a  hand  lever  or  foot  pedal. 

B.  Movement  of  the  lever  or  pedal  is  transmitted  by  a  cable  or  steel  rod  to  the 
brake  arm  which  is  attached  to  the  brake  cam. 

C.  The  brake  cam  rotates  and  spreads  the  brake  shoes  which  move  outward  to 
contact  the  brake  drum. 
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D.  Friction  created  between  the  shoes  and  drum  stops  or  slows  rotation  of  the 
wheel. 

IV.  How  a  hydraulic  brake  system  works  ffransparency  2) 

A.  A  hydraulic  brake  system  is  operated  by  a  hand  lever  or  foot  pedal. 

B.  Movement  of  the  lever  or  pedal  causes  a  piston  to  move  inside  the  master 
cylinder. 

C.  Piston  movement  dispiaces  fluid  from  the  master  cylinder  through  the  Hnes 
to  another  piston  in  the  brake  caliper. 

D.  Brake  caliper  piston  movement  forces  brake  pads  to  move  inward  and 
clamp  surfaces  of  a  disc. 

E.  Friction  created  between  the  pads  and  the  disc  stops  or  slows  rotation  of 
the  wheel. 

V.  Brake  drum  v^^ear 

A.  Brake  drum  wear  is  indicated  by  the  presence  of  a  lip  on  the  outer  edge  of 
the  brake  drum. 

B.  The  lip  or  ridge  is  actually  the  original  diameter  of  the  brake  drum,  and  the 
lip  indicates  that  the  area  where  the  shoes  contact  the  brake  drum  has 
worn  away. 

C.  Hairiine  heat  cracks  on  the  surface  of  a  brake  drum  are  caused  by  exces- 
sive heat  and  indicate  a  weakened  brake  hub  that  needs  to  be  replaced. 

D.  Glazing,  the  bluish,  burned  look  on  a  brake  drum,  is  the  result  of  excessive 
heat;  however,  it  has  not  weakened  the  drum  and  can  be  sanded  off  and  the 
drum  is  still  serviceable. 

E.  Wear  limits  are  determined  by  brake  drum  diameter  and  v^hen  in  doubt 
about  drum  wear,  always  check  the  service  manual. 

VI.     Brakf^  fluid 

A.  Before  putting  brake  fluid  into  a  system,  always  check  the  service  manual 
for  the  type  of  fluid  the  system  requires,  and  use  only  that  fluid. 

B.  Brake  fluid  will  damage  a  painted  surface  almost  Instantly,  and  painted  sur- 
faces on  a  motorcycle  should  je  protected  with  nonabsorbent  coverings. 

C.  Old  brake  fluids  should  never  be  reused  and  should  be  disposed  of  in  an 
approved  manner. 
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D.  Brake  fluids  are  Identified  by  DOT  (Department  of  Transportation)  numbers: 

1.  DOT  3  —  Used  mostly  with  drum  brake  systems 

2.  DOT  4  —  Used  mostly  for  disc  brake  systems,  and  most  commonly 
used  motorcycle  brake  fluid 

3.  DOT  5  —  Used  mostly  with  high  performance  and  racing  bike  sys- 
tems and  for  other  applications 

E.  Brake  fluids  with  different  DOT  numbers  are  incompatible  and  should 
NEVER  be  mixed. 

Vil.     Brake  bleeding 

A.  When  air  gets  into  a  brake  system,  it  has  to  be  removed  by  bleeding  the 
brakes. 

B.  Brake  systems  have  bleeder  valves  to  mak?  brake  bleeding  possible. 

C.  Since  brake  fluid  is  damaging  to  painted  surfaces,  a  drain  tube  should 
always  be  connected  to  the  bleeder  valve  so  that  brake  fluid  can  be  directed 
into  an  oil  drain  pan. 

D.  Using  a  clear  plastic  tube  for  bleeding  is  advantageous  because  it  permits 
the  technician  to  see  the  air  bubbles  as  they  come  out  with  the  brake  fluid, 
and  to  see  when  the  air  bubbles  quit  coming  out. 

E.  When  bleeding  brakes,  NEVER  permit  the  master  cylinder  fluid  level  to 
become  low  enough  that  air  is  pulled  back  into  the  system. 

F.  A  spongy  brake  lever  or  pedal  almost  always  indicates  there  is  air  in  the 
brake  system  and  that  it  should  be  bled. 

G.  Make  sure  brake  fluid  is  the  type  specified  on  the  master  cylinder  cap  or  in 
the  service  manual. 
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Mechanical  Brake  System 

Front  Wheel  Hub 


Courtesy  Yamaha  Motor  Corporation,  U.SA 


TM  1 


Hydraulic  Brake  System 


Courtesy  Yamaha  Motc^  Corporatloni  U.S.A. 
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BRAKES 
UNIT  XII 

JOB  SHEET  #1  ~  INSPECT  BRAKE  SHOES  AND  BRAKE  PADS 

FOR  WEAR 

Tools  and  materials 

1.  Motorcycle  as  selected  by  instructor 

2.  Basic  hand  tools 

3.  Safety  glasses 

Routine  #1  —  Inspecting  brake  shoes 

1.  Put  on  safety  glasses. 

2.  Secure  the  bike  in  an  upright  position. 

3.  Depress  the  brake  lever  or  pedal,  and  if  it  does  not  return  to  its  normal  at  rest 
position,  that  means: 

a.  The  brake  may  stick  and  needs  to  be  cleaned  and  lubricated. 
(CAUTION:  Do  not  get  lubricant  on  brake  pads  or  friction  surfaces.) 

b.  The  brake  shoes  are  worn  to  a  point  that  the  brake  cam  is  going  beyond 
center  and  sticking,  and  the  shoes  will  have  to  be  replaced. 

4.  Check  for  a  brake  shoe  wear  indicator  on  the  side  of  the  brake  backing  plate. 

a.      if  the  wear  pointer  is  at  the  wear  limit  index  mark,  the  brake  shoes  must  be 
replaced.  (Figure  1) 

FIGURE  1 
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b.  If  the  wear  pointer  has  not  reached  the  wear  limit  index  mark,  the  brake 
shoes  are  okay,  and  if  there  is  a  sticking  problem  the  brake  system  needs 
to  be  cleaned. 

Routine  #2  —  Inspecting  brake  pads  and  hoses 

1.  Leave  your  safety  glasses  on. 

2.  Secure  the  bike  in  an  upright  position. 

3.  Inspect  the  brake  pads  for  wear  by  removing  the  brake  pad  inspection  cap. 

4.  Look  at  the  brake  pad  lining  for  the  presence  of  a  wear-indicator  groove  that  may 
also  be  painted  red. 

a.  if  the  groove  is  still  present,  St  means  the  brake  pads  are  still  okay.  (Figure 
2) 

FIGURE  2 


b.  If  the  groove  has  worn  away,  it  means  the  brake  pads  are  worn  and  should 
be  replaced. 

c.  If  the  groove  is  within  1  mm  to  2  mm  of  wearing  out,  the  customer  should 
be  advised  of  the  condition  and  new  pads  should  be  recommended. 

5.  Inspect  brake  hoses  for  weathering  and  cracking  of  the  rubber  covering,  espe- 
cially in  areas  where  hoses  bend  or  move  back  and  forth  during  suspension  tra- 
vel. 

6.  Replace  any  hose  that  is  beginning  to  crack. 
□    Have  your  instructor  check  your  work. 

7.  Replace  the  brake  pad  inspection  cap. 

8.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #2  -  REPLACE  BRAKE  SHOES  ON  A  DRUM-TYPE  BRAKE 

AND  ADJUST  THE  BRAKE 


A.     Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  sen/ice  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Vacuum  cleaner 

6. 

Replacement  brake  shoes 

7. 

Emery  cioth  (120  grit) 

8. 

Brake  and  contact  cleaner 

9. 

Safety  glasses 

B.  Procedure 

1.  Put  on  safety  glasses. 

2.  Secure  the  bike  in  an  upright  position  with  the  front  or  rear  off  the  ground 
depending  on  which  brake  you  will  be  working  on. 

3.  Remove  the  wheel  assembly  as  previously  outlined. 

4.  Remove  the  backing  plate  assembly  from  the  brake  drum. 
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5.    Vacuum  the  dust  and  asbestos  particles  from  the  drum,  brake  shoes,  and  back- 
ing plate  assembly.  (Figure  1) 

(CAUTION:  Do  not  blow  brake  contaminants  out  with  compressed  afr  becauso 
asbestos  dust  Is  a  health  hazard;  check  EPA  standards.) 


7.    Inspect  the  brake  drum  for  a  ridge  or  Hp  near  the  outer  edge,  and  If  thero  Is  a  ridge 
present  It  Indicates  excessive  wear  and  the  drum  should  be  replaced.  (Figure  3) 


FIGURE  3 
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8.    Check  the  specifications  for  the  diameter  of  the  brake  drum  in  the  service  man- 
ual, and  measure  the  diameter  of  the  brake  drum  if  you  are  In  doubt  (Figure  4) 

FIGURE  4 


9.    Inspect  the  brake  drum  for  hairline  cracks  which  will  indicate  that  the  brake  drum 
has  i^een  repeatedly  overheated  and  should  be  replaced. 

10.  Inspect  the  brake  drum  for  glazing  and  sand  the  glaze  off  with  120-grit  emery 
cloth. 

IZl    Have  your  instructor  check  your  work. 

11.  Remove  the  brake  shoes  from  the  backing  plate  by  spreading  the  shoes  with 
your  hands.  (Figure  5) 


FIGURE  5 
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12.    Check  the  specifications  in  the  service  manual  for  the  length  of  the  return 
springs. 

13«    Measure  the  return  springs  for  length  and  compare  your  measurements  with 
specifications  and  replace  springs  as  required*  (Figure  6) 


FIGURE  6 


14.    Check  the  brake  cam  for  free  movement  by  turning  the  brake  arm,  and  If  the  cam 
is  difficult  to  turn,  remove,  clean,  and  lubricate  it.  (Figure  7) 

(NOTE  There  are  several  procedures  for  removing  brake  cams,  so  check  your 
service  manual  if  youVe  in  doubt.) 


FIGURE  7 
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JOB  SHEET  #2 


15.    Apply  a  small  amount  of  oil  to  the  felt  washer  on  the  outside  of  the  brake  cam 
shaft  where  It  goes  through  the  backing  plate.  (Figure  8) 


FIGURE  8 


16.    Apply  a  small  amount  of  high  temperature  grease  to  the  cam  where  It  goes 
through  the  backing  plate.  (Figure  9) 


17.    Place  the  first  brake  shoe  Into  position  and  hook  the  return  springs  to  the  brake 
shoe.  (Figure  10) 
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Lay  ihe  other  brake  shoe  on  the  backing  plate  so  that  both  springs  can  be 
hooked  up,  and  then  pull  the  second  brake  shoe  out  and  put  It  In  position.  (Figure 
10) 

(NOTE  If  you  have  trouble  with  this,  you*ll  have  to  put  both  brake  shoes  into  posi- 
tion and  use  vise  grips  to  attach  the  springs.) 


FIGURE  10 


Work  the  brake  arm  by  hand  to  make  sure  the  shoes  spread  and  return  properly. 
(Figure  11) 


FIGURE  11 


Install  the  backing  plate  onto  the  brake  drum. 

\Nij{k  the  brake  arm  again  ♦o  make  sure  the  shoes  spread  and  contact  the  Inner 
surface  of  ihe  brake  drum. 

Have  your  instructor  check  your  work. 

Install  the  wheel  assembly  back  on  tho  motorcycle  as  outlined  In  a  previous  job 
sheet. 
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23.    Adjust  the  brake  by  tightening  the  adjustment  nut  on  the  brake  cable  or  brake 
rod.  (Figure  12) 


FIGURE  12 


24.  Check  the  service  manual  to  see  how  much  free  play  there  should  be  in  brake 
lever  or  brake  pedal,  and  tighten  the  adjustment  nut  accordingly 

25.  Turn  the  wheel  to  make  sure  the  new  shoes  aren't  dragging. 

(NOTE  A  light  amount  of  drag  vs  acceptable,  but  a  wheel  that  is  difficult  to  turn 
will  cause  overheating  and  could  pose  an  operator  hazard.) 

□    Have  your  instructor  check  your  work. 

26.  Test  drive  the  bike  only  if  your  instructor  says  to  do  so. 

27.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #3  —  REPLACE  BRAKE  PADS  ON  A  DISC   BRAKE  SYSTEM 

Tools  and  materials 

1.  Motorcycle  as  selected  by  Instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Small  C<5lamp 

6.  Emery  cloth  (120  grit) 

7.  Brake  and  contact  cleaner 

8.  Replacement  brake  pads 

9.  Safety  glasses 
Procedure 

1.  Put  on  safety  glasses. 

2.  Secure  the  bike  In  an  upright  position  with  the  front  or  rear  wheel  off  the  ground 
depending  on  which  brake  you'll  be  worthing  on. 

3.  Remove  the  brake  caliper  assembly  from  the  motorcycle,  If  necessary. 
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4.    Remove  the  anchor  pin  clips  that  secure  the  brake  pads  to  the  brake  caliper,  and 
remove  the  anchor  pins.  (Figure  1) 


FIQURE  1 


5.    Remove  the  old  brake  pads,  and  notp  the  position  of  thin  stainisss  steel  plate 
that  insulates  the  brake  pad  from  the  caliper  piston.  {Figure  2) 

(NOTE  The  stainless  steef  plate  must  be  reinstalled  properly  because  it  helps 
keep  the  brakes  from  squealing.) 


FIGURE  2 
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6.    Compress  the  piston  into  the  caliper  bore  with  a  small  C-clamp,  and  checl<  to 
mal<e  sure  that  it  doesn't  force  bral<e  fiuld  out  of  the  master  cyiinder.  (Figure  3) 


FiGURE  3 


7.    Replace  the  stainless  steei  piate  onto  the  briake  pad  next  to  the  piston.  (Figure  4) 

FIGURE  4  ja/g/gsaamm'-M^mmmmm^'^ 


8.    install  the  new  brake  pads  onto  t'fie  caliper.  (Figure  5) 
FIGURE  5 
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3     install  the  anchor  pins  and  replace  the  anchor  pin  clips. 

(NOTE:  Make  sure  the  anchor  pin  clips  are  installed  properly  because  If  the  clips 
come  off,  the  pins  will  come  out  and  result  In  brake  failure.) 

C!    Have  your  Instructor  check  your  work. 

10.    Dampen  a  shop  towel  with  brake  and  contact  cleaner  and  wipe  the  brake  rotor 
clean.  (Figure  6) 


FIGURE  6 


11.  Install  the  brake  caliper. 

12.  Pump  the  brake  lever  or  pedal  or  seat  the  new  pads. 

13.  Turn  the  wheel  to  make  sure  It  i-3  moving  freely,  o.nd  remember  that  with  disc 
brakes  a  slight  drag  Is  acceptable. 

D     Have  your  Instructor  check  your  work. 

14.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #4  —  BLEED  A  HYDRAULIC  BRAKE  SYSTEM 


A.     Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Brake  fluid 

6. 

Clear  plastic  tubing  (two  feet) 

7. 

Oil  drain  pan 

8. 

Nonabsorbent  fender  cover 

9. 

Safety  glasses 

B.     Procedr  "3 

1.  Put  on  safety  glasses. 

2.  Secure  the  bike  in  an  upright  position. 

3.  Put  a  nonabsorbent  plastic  cover  over  the  gas  tank  or  any  other  painted  surfaces 
beneath  the  master  cylinder. 

4.  Remove  the  cap  from  the  master  cylinder.  (Figure  1) 


FIGURE  1 
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5.  Attach  the  brake  bleeder  clear  plastic  tubing  on  the  brake  bleeder  valve  and  put 
the  open  end  of  the  tubing  in  the  oil  drain  pan. 

(CAUTION:  Always  use  the  bleeder  tube  to  avoid  any  risk  of  getting  brake  fluid  on 
the  brake  pads  or  any  painted  surface  because  brake  fluid  will  damage  a  painted 
surface.) 

6.  Wipe  the  rubber  diaphragm  in  the  cap  until  it's  clean,  but  do  not  wash  the  dia- 
phragm or  any  other  brake  parts  in  solvent  or  any  petroleunrv-base  cleaners,  (Fig- 
ure 2) 


FiGL'RE  2 


7.    Make  sure  the  ruboer  diaphragm  is  in  a  depressed  position  when  you  replace  the 
cap.  (Figure  3) 


FIGURE  3 
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9.    Replace  the  master  cylinder  cap,  but  do  not  tighten  It.  (Figure  5) 
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11.  Depress  the  brake  lever  or  pedal  and  hold  It. 

12.  Tighten  the  bieeder  valve. 

13.  Let  the  brake  lever  or  pedal  return  to  Its  at  rest  position. 

14.  Repeat  the  bleeding  procedure  until  there  are  no  air  bubbles  In  the  fluid  that  Is 
r;omlng  from  the  bleeder.  (Figure  7) 

(NOTB  This  Is  v/hy  a  clear  plastic  tube  Is  the  best  bleeding  hose;  you  can  see  the 
air  bubbles  coming  from  the  bleeder  valve  and  you  can  also  see  when  they  stop.) 


FIGURE  7 


15.  Work  the  brake  lever  or  pedal  to  see  If  It  still  has  a  soft,  spongy  feeling  which 
would  Indicate  there  Is  still  air  In  the  brake  system. 

16.  Repeat  the  bleeding  procedure  If  there  Is  evidence  the  system  still  has  air  In  It. 
CI    Have  your  Instructor  check  your  work. 

17.  Dispose  of  any  old  brake  fluid  In  a  safe  manner  as  directed  by  your  Instructor. 
(NOTB  Old  brake  fluid  should  never  be  reused.) 

18.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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UNIT  XII 


JOB  SHEET 


PRACTICAL  TEST  #1 
INSPECT  BRAKE  SHOES  AND  BRAKE  PADS 
FOR  WEAR 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instaictions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  'Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  tfVALUATiON 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Checked  brake  shoe  wear  indicator. 

2. 

□ 

□ 

3. 

Removed  brake  pad  inspection  cap. 

3. 

□ 

□ 

4. 

Inspected  pads  for  wear  with  wear-Indicator  g.oove. 

4. 

□ 

□ 

5. 

Inspected  brake  hoses  for  wear. 

5. 

□ 

□ 

6. 

Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  follov^ing  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated*  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properiy 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properiy 

selected  and 

properiy 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 
followed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS- 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skiiis 

1  —  Unskiiied 


(EVALUATOR  NOTE  if  an  average  score  is  needed  to  compiete  a  competency  profiie,  total  the 
designated  points  in  "Product  Evaiuation"  and  divide  by  the  totai  number  of  criteria.) 
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PRACTICAL  TEST  #2 
JOB  SHEET  #2  —  REPLACE  BRAKE  SHOES  ON  A  DRUM-TYPE  BRAKE 

AND  ADJUST  THE  BRAKE 


Student's  name   Date . 


Evaluator^  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  asi<  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  components  and  vacuumed  brake. 

2. 

□ 

□ 

3. 

Cleaned  and  inspected  brake  drum. 

3. 

□ 

□ 

4. 

Removed  brake  shoes  and  inspected  brake  cam. 

4. 

□ 

□ 

5. 

Replaced  shces  with  proper  procedure. 

5. 

□ 

□ 

6. 

Installed  and  adjusted  brake. 

6. 

□ 

□ 

7. 

Verified  that  new  shoes  weren't  dragging. 

7. 

□ 

□ 

8. 

Cleaned  area  and  returned  tools  to  storage. 

8. 

□ 

□ 

Evaluator^  comments: 
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PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Property 

selected  and 

property 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Property 

selected  and 

property 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMEMTS: 

PERFORMANCE  EVAJ.UATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skiils 

1  —  Unskiiled 


(EVALUATOR  NOTE  If  an  average  score  is  needed  to  compiete  a  competency  profiie,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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PRACTICAL  TEST  #3 
JOB  SHEET  #3  —  REPLACE  BRAKE  PADS  ON  A  DISC  BRAKE  SYSTEM 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  brake  caliper  and  old  brake  pads. 

2. 

□ 

□ 

3. 

Checked  caliper  bore  piston  and  master  cylinder. 

3. 

□ 

□ 

4. 

Installed  new  brake  pads  with  con-ect  procedure. 

4. 

□ 

□ 

5. 

Installed  brake  caliper  and  checked  brake. 

5. 

□ 

□ 

6. 

Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

property 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

property 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS! 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


ERIC 


5S0 


MM- 629 


BRAKES 
UNIT  Xli 


PRACTICAL  TEST  #4 
JOB  SHEET  #4  ~  BLEED  A  HYDRAULIC  BRAKE  SYSTEM 

r 

Student's  name  Date  


Evaiuator's  name  .   Attempt  no. , 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1.  Wore  safety  glasses. 

1. 

□ 

□ 

2.   Checked  master  cylinder. 

2. 

□ 

□ 

3.   Attached  proper  bleeder  hose. 

3. 

□ 

□ 

4.   Filled  master  cylinder  with  care. 

4. 

□ 

□ 

5.   Opened  bleeder  valve  properly  and  bled  brake. 

5. 

□ 

□ 

6.   Purged  line  of  all  air. 

6. 

□ 

□ 

7.   Disposed  of  old  brake  fluid  safely. 

7. 

□ 

□ 

8.   Cleaned  area  and  returned  tools  to  storage. 

8. 

□ 

□ 

Evaiuator's  comments:  _ 
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JOB  SHEET  #4  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  sKills 

2  ~  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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NAME 


TEST 


1.    Match  terms  related  to  brakes  with  their  correct  definitions. 


Brake  systems  that  use  cables  or  rods  to 

1. 

Brake  caliper 

transmit  force  from  a  lever  or  pedal  to  a 

brake  assembly 

2. 

Brake  rotor 

Brake  systems  that  use  fluid  to  transmit 

3. 

Mechanical  brakes 

force  from  a  lever  or  pedal  to  a  brake  assem- 

bly 

4. 

Hydraulic  brakes 

 ^c.      The  component  in  a  disc-brake  system  that 

houses  the  brake  pads  and  caliper  piston 

 d.     A  round,  flat  disc  of  steel  or  cast  iron  fixed 

v;ith  the  wheel  hub  so  that  it  rotates  with  the 
wheel  as  it  provides  flat  surfaces  for  brake 
pads  to  contact 

2.  Differentiate  between  types  of  brake  systems  by  placing  an  "X"  beside  the  definition  of 
a  mechanical  brake  system. 

 a.      Brake  systems  which  transmit  force  through  a  cable  or  rod  to  a  disc  or 

drum  brake  system 

 b.      Brake  systems  which  transmit  pressure  through  a  hose  or  line  to  a  disc  or 

drum  brake  system 

3.  Complete  statements  concerning  how  a  mechanical  brake  system  works  by  inserting 
the  word(s)  that  best  completes  each  statement. 

a.     A  mechanical  brake  system  is  operated  by  a  .  or 


b.  Movement  of  the  lever  or  ped?^  is  transmitted  by  a  cable  or  steel  rod  to  the  brake 
arm  which  is  attached  to  the  

c.  The  brake  cam  and  the  brake  shoes  which  move 

outward  to  contact  the  brake  drum. 

d.  Friction  created  between  the  and ,  stops  or  slows 

rotation  of  the  wheel. 
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Complete  statements  concerning  how  a  hydraulic  braise  system  worlds  by  inserting  the 
word{s)  that  bejt  completes  each  statement. 

a.      A  hydraulic  braise  system  is  operated  by  a  ,  or 


b.      Movement  of  the  lever  or  pedal  causes  a  to  move  inside  the  mas- 
ter cylinder. 

'5.   movement  displaces  fluid  from  the  master  cylinder  through  the 

lines  to  another  in  the  braise  caliper. 

d.  Bral<e  caliper  piston  movement  forces  braise  pads  to  

 and  of  a  disc. 

e.   created  between  the  pads  and  the  disc  stops  or  slows  rotation  of 

the  wheel. 

Select  true  statements  concerning  braise  drum  wear  by  placing  an  "X"  beside  each 
statement  that  is  true. 

 a.      Braise  drum  wear  is  indicated  by  the  presence  of  a  lip  on  the  outer  edge  of 

the  braise  drum. 

 b.      The  lip  or  ridge  is  actually  the  original  circumference  of  the  braise  drum, 

and  the  lip  indicates  that  the  area  where  the  shoes  contact  the  braise  drum 
has  worn  away. 

 c.      Hairline  heat  cracks  on  the  surface  of  a  braise  drum  are  caused  by  exces- 
sive heat  and  indicate  a  weakened  brake  hub  that  needs  to  be  replaced. 

 ^d.      G.i^^ing,  the  bluish,  burned  look  on  a  brake  drum,  is  the  result  of  excessive 

heat;  however,  it  has  not  weakened  the  drum  and  can  be  sanded  off  and 
the  drum  is  still  serviceable. 

 e.      Wear  limits  are  determined  by  brake  drum  diameter,  and  when  in  doubt 

about  drum  wear,  use  common  sense. 

Complete  statements  concerning  brake  fluid  by  inserting  the  word(s)  that  best  com- 
pletes each  statement. 

a.  Before  putting  brake  fluid  into  a  system,  always  check  the  

 for  the  type  of  fluid  the  system  requires,  and  use  only  that  fluid. 

b.  Brake  fluid  will  damage  a  painted  surface  almost  instantly,  and  painted  surfaces 
on  a  motorcycle  should  be  protected  with  coverings. 

c.  Old  brake  fluids  should  never  be  and  should  be  

of  in  an  approved  manner. 
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d.  Brake  fluids  are  by  DOT  numbers: 

1)  DOT  3  —  Used  mostly  with  systems 

2)  DOT  4  —  Used  mostly  for  systems,  and 

most  commonly  used  motorcycle  brake  fluid 

3)  DOT  5  —  Used  mostly  with   and 

 systems  and  for  other  applications 

e.  Brake  fluids  v;ith  different  DOT  numbers  are  and  should  NEVER 

be  mixed. 

7.  Select  true  statements  concerning  brake  bleeding  by  placing  an  "X"  beside  each  state- 
ment that  is  true. 

 a.      When  air  gets  into  a  brake  system,  it  has  to  be  removed  by  bleeding  the 

brakes. 

 b.      Brake  systems  have  bleeder  valves  to  make  brake  bleeding  possible. 

 c.      Since  brake  fluid  is  damaging  to  painted  surfaces,  a  drain  tube  should 

always  be  connected  to  the  bleeder  valve  so  that  brake  fluid  can  be 
directed  into  an  oil  pan. 

 d.      Using  a  dark  plastic  tube  for  bleeding  is  advantageous  because  it  permits 

the  technician  to  see  the  air  bubbles  as  they  come  out  with  the  brake  fluid, 
ard  to  see  when  the  atr  bubbles  quit  coming  out. 

 e.      When  bleeding  brakes,  ALWAYS  permit  the  master  cylinder  fluid  level  to 

become  low  enough  that  air  is  pulled  back  into  the  system. 

 f.      A  spongy  brake  lever  or  pedal  almost  always  indicates  there  is  air  in  the 

brake  system  and  that  it  should  be  bled. 

 g.      Make  sure  brake  fluid  is  the  type  specified  on  the  master  cylinder  cap  or  in 

the  service  manual. 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

8.  Demonstrate  the  ability  to: 

a.  Inspect  brake  shoes  and  brake  pads  for  wear.  (Job  Sheet  #1) 

b.  Replace  brake  shoes  on  a  drum-type  brake  and  adjust  the  brake.  (Job  Sheet  #2) 

c.  Replace  brake  pads  on  a  disc  brake  system.  (Job  Sheet  #3) 

d.  Bleed  a  hydraulic  brake  system.  (Job  Sheet  #4) 
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ANSWERS  TO  TEST 


1. 

a. 

3 

b. 

4 

c. 

1 

d. 

2 

2. 

a 

3. 

a. 

Hand  lever,  foot  pedal 

b. 

Brake  cam 

c. 

Rotates,  spreads 

d. 

Shoes,  drum 

4. 

a. 

Hand  lever,  foot  pedal 

b. 

Piston 

c. 

Piston,  piston 

d. 

Move  inward,  clamp  surfaces 

e. 

Friction 

5. 

a, 

c,d 

,6. 

a. 

Sen/ice  manual 

b. 

Nonabsorbent 

c. 

Reused,  disposed 

d. 

Identified 

1)  Drum  brake 

2)  Disc  brake 

3)  High  performance,  racing  bike 
e.  incompatible 

7.  a,  b,  c,  f,  g 

8.  Performance  skills  evaluated  by  practical  tests. 
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UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  identify  parts  of  a  motorcycle 
clutch  and  discuss  guidelines  for  clutch  service.  The  student  should  also  be  able  to  remove, 
disassemble,  inspect,  and  reassemble  a  motorcycle  clutch.  These  competencies  will  be  evi- 
denced by  correctly  completing  the  procedures  outlined  in  the  job  sheet  and  by  scoring  85  per- 
cent on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

Match  terms  related  to  clutches  with  their  connect  definitions. 

Match  major  clutch  parts  with  their  functions. 

Complete  statements  concerning  clutch  operations. 

Select  true  statements  concerning  clutch  discs  and  plates. 

Complete  statements  concerning  other  clutch  parts. 

Select  true  statements  concerning  guidelines  for  clutch  service. 

Demonstrate  the  ability  to  remove,  disassemble,  inspect,  and  reassemble  a  motor- 
cycle clutch.  (Job  Sheet  #1) 
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2. 
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4. 
5. 
6. 
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CLUTCHES 
UNIT  Xlli 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparency. 

D.  Discuss  unit  arid  specific  objectives. 
E  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheet. 

G.  Impress  upon  students  the  importance  of  not  trying  to  pry  the  tab  Into  position  on  the 
clutch  nut. 

H.  Show  push  rod  and  contact  type  actuators  and  discuss  their  operations  and  service 
requirements. 

I-      Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Grouse,  William  H.,  and  Donald  L  Anglin.  Motorcycle  Mechanics.  Mew  York  City,  NY:  Gregg 
Division  McGraw-Hill  Book  Company,  1982. 

B.  Johns,  Bruce  A.,  and  David  D.  Edmundson.  Motorcycles  Fur)damer)tals,  Service,  Repair.  South 
Holland,  IL  The  Goodheart-Wlllcox  Co.,  Inc.,  1984. 

C.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Vocational 
Cumculum  Consortium,  1977. 

D.  Honda  Shop  Mar)ual  7&'81  CB/CM400'd.  Gardena,  CA:  American  Honda  Motor  Co.,  Ltd.,  1980. 
E     Motorcycle  Techr)iciar)'s  Handbook.  Cypress,  GA:  Yamaha  International  Corporation,  1980. 
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CLUTCHES 
UNIT  Xill 

INFORMATION  SHEET 


1.     Terms  and  daflnltlons 

A.  Clutch  mud  —  The  residue  from  clutch  disc  wear  that  accumulates  in  the 
bottom  of  a  clutch  case 

B.  Free  length  —  The  measured  length  of  a  clutch  spring  under  no  pressure 

C.  Splines  —  A  mating  set  of  inner  and  outer  teeth  that  fit  together  to  transmit 
torque  from  one  part  to  another 

D.  Pivot  bolt  —  The  contact  lever  bolt  that  attaches  the  lever  to  Its  mount 

E.  Spring  washer  —  A  saucer-shaped  washer  that  Insures  even  distribution  of 
pressure  onto  the  clutch  when  the  clutch  nut  is  torqued  down. 

R  Wet  clutch  —  A  clutch  that  is  immersed  in  oil  to  provide  cooling  and  lubri- 
cation for  moving  parts 

iL     Major  c!utch  parts  and  their  functions  (Transparency  1) 

A.  Clutch  outer  housing  —  A  slotted  housing  that  is  spllned  to  the  clutch 
discs  to  transmit  torque  from  the  engine  to  the  clutch  discs 

B.  Pressure  plate — The  moveable  part  of  the  clutch  that  permits  the  clutch  to 
be  engaged  or  released 

C.  Clutch  discs  —  Lightweight  aluminum  plates  coated  with  a  material  that 
causes  friction 

D.  Clutch  plates  —  Steel  discs  positioned  between  the  clutch  discs  to  trans- 
mit torque  from  the  clutch  outer  to  the  clutch  center 

E  Clutch  center  hub  —  A  hub  splined  to  the  clutch  plates  and  to  the  clutch 
shaft  to  transmit  torque  from  the  clutch  plates  to  the  clutch  shaft 

F.  Clutch  springs  —  Stiff,  short  springs  that  provide  the  preijsure  needed  to 
squeeze  the  clutch  discs  and  plates  together 

III.     Clutch  operations 

A.  A  motorcycle  clutch  usually  operates  with  a  lever  attached  to  a  cable  which 
is  attached  to  another  lever  attached  to  the  clutch  release  mechanism. 

B.  When  the  clutch  lever  is  depressed  on  the  handlebars,  mechanical  force  is 
transmitted  through  the  release  mechanism  where  It  pushes  or  pulls  the 
clutch  lifter  plate  that  depresses  the  clutch  springs  and  allows  the  clutoh 
plates  and  clutch  discs  to  separate  and  turn  one  within  the  other. 


ERIC 


589 


INFORMATION  SHEET 


C.  An  activated  clutch  permits  engine  torque  to  be  disconnected  from  the 
power  train  to  the  final  drive. 

D.  When  the  clutch  lever  is  released,  the  clutch  springs  move  the  pressure 
plate  into  the  clutch  discs  and  plates,  squeeze  them  together  to  cause  fric- 
tion betv\/een  the  clutch  center  and  clutch  outer  to  transmit  power  from  the 
engine  to  the  final  drive. 


Clutch  discs  f  plates 


A.  Clutch  plates  sometimes  have  minor  differences  and  must  be  acssembled  in 
proper  order  to  insure  proper  clutch  operations. 

B.  Clutch  discs  sometimes  have  minor  differences  too  and  must  also  be 
assembled  in  proper  order  to  insure  proper  clutch  operations. 

C.  Clutch  plates  may  vary  in  thickness,  have  oil  holes  drilled  in  them,  or  be 
slightly  saucer  shaped. 

D.  Clutch  discs  may  have  alternating  directional  grooves  to  force  oil  out  or  to 
pull  oil  in. 


E.     Clutch  discs  may  be  of  the  same  thickness  but  vary  in  width  or  may  vary  in 
both  thickness  and  width. 


It  is  essential  to  install  clutch  plates  and  clutch  discs  in  their  proper  order 
and  facing  the  right  direction. 


Other  clutch  parts 


A.  Clutch  release  bearings  are  placed  on  clutches  to  allow  the  clutch  to  spin 
and  the  clutch  release  mechanism  to  remain  stationary  and  functions  only 
when  the  clutch  is  released. 


B.  Bushings,  collars,  and  washers  are  used  to  space  clutch  components  apart 
so  Jhat  components  can  turn  freely 

C.  Clutch  sp/ing  bolts  that  go  through  the  lifter  plate  should  always  be 
removed  by  turning  the  single  bolts  no  more  than  two  turns  at  a  time,  and  in 
a  sequence  that  will  allow  spring  pressure  to  be  released  evenly  on  the 
pressure  plate  lift  bosses. 

D.  Clutch  spring  bolts  that  go  through  the  lifter  plate  should  always  be 
installed  by  turning  the  single  bolts  no  more  than  two  turns  at  a  time,  and  in 
a  sequence  that  will  allow  spring  pressure  to  be  developed  evenly  on  the 
pressure  plate  lift  bosses. 

E  During  removal,  gaskets  or  arings  on  clutch  covers  seldom  break,  but  If 
they  do,  mating  surfaces  should  be  cleaned  and  a  new  gasket  or  arinq 
Installed. 
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VL     Guideiinoi  for  clutch  service 

A.  Clutch  plates  are  made  of  steel  and  seldom  wear  out,  but  they  often  warp 
because  of  excess  heat  and  should  always  be  checked  for  flatness  when 
servicing  a  clutch. 

B.  When  a  clutch  will  not  disengage  completely,  it's  a  good  indication  that  the 
clutch  plates  are  warped,  causing  difficult  shifting  and  a  tendency  for  the 
motorcycle  to  creep  forward  even  when  the  clutch  is  disengaged. 

C.  When  a  clutch  slips  during  acceleration,  it  is  an  indication  of  worn  clutc^ 
discs,  weak  springs,  or  improper  clearance  on  the  adjuster  screw. 

D.  When  a  clutch  slips  or  won't  release,  always  check  the  clutch  adjustment 
first. 

E  Wear  limits  on  a  single  clutch  disc  is  less  than  .05  mm  and  aiu.ough  that 
seems  slight,  when  wear  is  multiplied  by  the  total  number  of  discs  in  a 
clutch,  the  wear  becomes  significant. 

F.  Spring  free  length  should  always  be  checked,  and  if  only  one  of  the  spring 
free  lengths  is  short  of  specified  limits,  all  springs  should  be  replaced  to 
assure  even  pressure. 

G.  Even  though  only  one  clutch  spring  free  length  may  be  short,  all  springs  in 
the  clutch  should  be  replaced  to  assure  even  pressure  at  all  points  of  the 
pressure  plate. 

H.  New  clutch  discs  should  be  thoroughly  lubricated  in  engine  oil  before 
assembly. 

I.  Clutch  separators  are  sometimes  rubber  Orings  or  wavy  steel  bands  that  fit 
between  the  clutch  plates  to  insure  complete  disengagement  of  the  clutch. 

J.  When  a  clutch  lever  will  not  release  freely,  check  for  a  dirty  or  rusted  clutch 
lever. 
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#  Parts  of  a  Clutch 

Spring  Screw 


Courtesy  Yamaha  Motor  Corporation,  U.SA 
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UNIT  XIII 


JOB  SHEET  #1  -  REMOVE,  DISASSEMBLE,  INSPECT,  AND 
REASSEMBLE  A  MOTORCYCLE  CLUTCH 


Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  toois 

4. 

Ciean  shop  towels 

5. 

Clutch-nut  removing  tool 

6. 

impact  gun 

7. 

Vernier  or  dial  caliper 

8. 

Oil  drain  pan 

9. 

Safety  glasses 

Routine  #1  —  Removing  the  ciutch 
1,    Put  on  safety  glasses. 
2L    Secure  the  bil<e  in  an  upright  position. 

3.  Drain  the  engine  oii. 

4.  Remove  the  tachometer  cabie,  if  required.  (Figure  1) 

FIGURE  1  mmmw^mmBammamam 
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Remove  the  clutch  cable.  (Figure  2) 
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8.    Remove  the  clutch  cover.  (Figure  5) 

(NOTE:  Pay  close  attention  to  v/here  all  bolts  come  from  so  you  can  get  them 
back  In  their  right  places,  and  also  pay  attention  to  cable  and  v/lring  clamps  so 
they  can  be  properly  replaced.) 


FIGURE  5 


9.  Remove  the  bolts  from  the  clutch  lifter  plate  by  loosening  bolts  no  more  than  tvi/o 
turns  at  a  time  so  spring  pressure  v/lll  not  break  the  lifter  plate  on  the  clutch  cen- 
ter hub.  (Figure  6) 

(CAUTION:  The  clutch  springs  exerC  so  much  pressure  the  plate  will  break  if  boltc 
are  completely  removed  one  at  a  time  because  that  would  leave  all  the  pressure 
on  the  last  bolt  and  cause  the  plate  to  snap  in  two.) 
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10.    Remove  the  lifter  plate  and  springs  and  place  them  aside  for  inspection.  (Figure 


11.  Checl<  the  clutch  nut  for  a  locking  Ub,  and  if  there  is  one,  pry  the  tab  out  of  the 
way  with  a  small  chisel. 

(NOTE:  The  clutch  nut  may  be  secured  by  a  saucer-shaped  spring  washer  or 
there  may  be  a  spring  washer  behind  the  nut,  and  this  wiW  come  off  after  the 
clutch  nut  is  removed.) 

12.  Remove  the  clutch  nut  with  a  clutch-nut  removing  tool  and  an  impact  gun,  or 
remove  the  snap-ring  with  snap-ring  pliers.  (Figure  8) 

(NOTE:  Sometimes  clutch  nuts  have  a  left-hand  thread  and  will  be  clearly 
marl<ed,  so  check  for  an  an-ow  that  would  FjO  indicate  and  set  the  impact  gun  as 
required.) 
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13.    Remove  the  oil  filter  rotor  so  you  can  get  to  the  clutch  assembly.  (Figure  9) 
FIGURE  9      mam  n  l         win  IITf^T  i 


14.    Reach  in  and  pull  the  clutch  out  as  an  assembly  and  place  it  aside.  (Figure  10) 
FIGURE  10  ■■HHaHHHHSM^^^ia^ai 


15.  Look  on  the  shaft  that  you  pulled  the  clutch  off  of  for  washers,  bushings,  or  bear- 
ings, and  note  carefully  their  order  as  you  remove  them  because  they  will  have  to 
be  placed  In  order  In  the  clutch  when  you  reinstall  the  clutch. 


Routine  #2  —  Disassembling  and  inspecting  the  clutch 

1.  Leave  your  safety  glasses  on. 

2.  Inspect  the  clutch  cover  for  clutch  mud  that  would  indicate  clutch  material  has 
been  burned  away. 

(NOTE:  The  presence  of  clutch  mud  is  always  accompanied  by  a  strong  smell  of 
burnt  friction  material,  and  sometimes  the  smell  is  so  strong  you  can  even  detect 
it  in  the  oil.) 

3.  Check  with  your  instructor  If  you  suspect  severe  clutch  wear. 


n    Have  your  instructor  check  your  work. 
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Note  the  position  of  washers,  plates,  spacers,  bushings,  and  ciutch-plate  separa- 
tors as  you  disassemble  the  clutch  because  it  is  important  that  these  items  be 
replaced  in  order. 

Clean  the  clutch  parts  in  cleaning  solvent  and  wipe  them  dry  with  a  clean  shop 
towel.  (Figure  11) 


FIGURE  11 


inspect  the  solid  steel  clutch  plates  for  discoloration,  hairline  heat  cracks,  and 
for  warpage  by  placing  them  on  a  flat  surfaco  and  working  a  feeler  gauge  under 
them  in  several  locations.  (Figure  12) 


FIGURE  12 


Check  the  service  manual  for  clutch  plate  warpage  limits  and  compare  with 
inspection,  and  enter  the  information  on  the  clutch  service  log  that  accompanies 
this  Job  sheet. 
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8.  Measure  each  clutch  disc  with  a  caliper  in  at  least  four  places  and  compare  your 
measurements  with  ihe  wear  limits  in  the  service  manual;  record  on  your  service 
log.  (Figure  13) 


FIGURE  13 


9.    Check  the  clutch  outer  drum  for  damage  or  wear  that  will  appear  as  nicks  or 
Indentations  Ciiused  by  the  clutch  discs.  (Figure  14) 

FIGURE  14   mmpmmmmmmmk'  ^  ^'^m 


10.    Inspect  the  pressure  plate  for  wear  that  will  appear  where  the  face  of  the  piate 
contacts  the  clutch  disc.  (Figure  15) 


• 


FIGURE  15 


• 
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11.  Inspect  the  bosses  on  the  pressure  plate  for  cracks  or  damaged  threads  where 
the  clutch  spring  bolts  fit. 

12.  Inspect  the  clutch  center  for  damage  or  wear  that  will  appear  as  nicks  or  Indenta- 
tions caused  by  the  clutch  plates.  (Figure  16) 


FIGURE  16 


13.  Inspsct  disc  spring  and  set  ring  assembly  for  the  proper  clearance  between  the 
two  parts  as  outlined  in  the  service  manual. 

14.  Check  the  clutch  plate  separators  for  damage  or  wear. 

15.  Check  the  service  manual  for  the  proper  clutch  spring  free  length,  then  measure 
all  the  springs  and  compare  your  measurements  with  the  limits  in  the  service 
manual;  record  on  your  service  log.  (Figure  17) 

(NOTE:  If  only  one  spring  does  not  meet  service  specifications,  all  springs  should 
be  replaced  to  insure  uniform  pressure  and  proper  clutch  release.) 


FIGURE  17 
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16.  Inspect  the  gear  teeth  on  the  clutch  outer  for  wear  that  will  appear  as  chlpp  or 
broken  teeth. 

{NOTE:  If  you  find  brol^en  or  chipped  teeth  here,  the  gear  that  drives  the  clutch 
outer  will  probably  have  to  be  replaced  too.) 

17.  Check  behind  the  cluteh  to  see  if  a  kick  starter  gear  Is  Incorporated  with  the 
assembly,  and  Inspect  it  for  chipped  or  damaged  teeth. 

n    Have  your  Instructor  check  your  work. 

D.     Routine  #3  —  Reassembling  the  clutch 

1.  Leave  your  safety  glasses  on. 

2.  Place  the  clutch  outer  down  flat  on  a  workbench  and  place  the  pressure  plate, 
clutch  discs,  and  clutch  plates  Into  the  outer  In  their  proper  order.  (Figure  18) 

{NOTE  If  the  pressure  plate  has  washers  or  collars  between  it  and  the  clutch 
outer,  make  sure  they're  in  place,  and  the  rest  of  the  clutch  will  have  to  be  assem- 
bled on  the  shaft.) 


601 


JOB  SHEET  #1 


Place  the  clutch  center  onto  the  clutch  pack  so  that  the  splines  on  the  clutch 
center  line  up  with  the  plates,  and  to  do  this,  you  will  have  to  work  the  clutch  cen- 
ter back  and  forth.  (Figure  19) 


FIGURE  19 


Check  the  alignment  by  lifting  up  the  clutch  spring  bosses  on  the  pressure  plate 
to  make  sure  that  all  splines  have  aligned  and  that  the  discs  and  plates  move 
freely.  (Rgure  20) 

(NOTE  Some  clutches  have  alignment  marks  that  may  be  dots  or  arrows,  and  the 
clutch  center  will  go  on  only  one  way.) 


FIGURE  20 


Hold  the  outer  firmly  and  turn  the  clulch  center  to  make  sure  It  turns  with  a  slight 
amount  of  drag. 

Install  the  bushings,  bearings,  and  washers  back  Into  the  clutch  assembly  or 
onto  the  shaft  In  precise  order. 

Place  the  clutch  assembly  onto  the  shaft  and  align  the  splines  on  the  clutch  cen- 
ter with  the  clutch  shaft,  and  the  gear  teeth  on  the  clutch  outer  with  the  drive 
gear. 

(NOTE  If  you're  working  with  a  kick  starter  Idler  gear,  you  may  have  to  turn  the 
gear  to  get  It  to  properly  align.) 
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8.    Replace  the  clutch  nut  locking  device  and  the  clutch  nut,  or  the  snap-ring.  (Figure 
21) 

FIGURE  21 


9.    Torque  the  clutch  nut  to  specifications  from  the  service  manual,  and  enter  the 
information  on  your  service  log. 

10.  Bend  the  locking  tab  into  position  onto  the  clutch  nut  with  a  pair  of  pliers. 

(CAUTION:  Do  not  try  to  bend  the  tab  into  place  with  a  screwdriver  because  It  will 
put  too  mutih  pressure  on  the  dutdi  spring  bosses  and  break  them.) 

11.  Check  to  make  sure  the  clutch  assembly  turns  freely  with  a  slight  drag. 

12     Install  the  clutch  springs  onto  their  bosses  and  then  install  the  jiutch  lifter  plate. 
(Rgure  22) 


FIGURE  22 


13.    Install  the  lifter  plate  bolts  finger  tight. 
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14.    Replace  the  oil  rotor  if  It  was  removed.  (Figure  23) 


FIGURE  23 


15.  Tighten  the  lifter  plate  bolts  no  more  than  two  turns  each  in  a  sequence  that  will 
assure  the  lifter  plate  will  be  pulled  down  evenly. 

16.  Torque  lifter  plate  bolts  to  specifications. 

□  Have  your  instructor  check  your  work, 

17.  Install  the  clutch  cover  and  torque  all  bolts  to  specifications. 

(NOTE  If  the  tachometer  drive  gear  or  other  gears  are  housed  in  the  clutch  cover, 
make  sure  everything  is  properly  aligned.) 

18.  Install  the  kick  starter  arm. 

19.  Install  the  foot  peg  and  exhaust  pipe. 

20.  Reconnect  the  clutch  cable,  and  adjust  free  play  in  the  clutch  cable  to  specifica- 
tions outlined  in  the  service  manual. 

21.  Refill  the  crankcase  with  oil. 

□  Have  your  instructor  check  your  work. 

22.  Start  the  bike  and  check  the  clutch  if  your  Instructor  tells  you  to  do  so. 

23.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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1. 
2. 


3. 
4. 


5. 
6. 


JOB  SHEET  #1 

Clutch  Senn'ce  Log 


Clutch  plate  warpage  limits: . 


Your  clutch  plate  warpage  measurements: 


Okay 

Not  Okay 

1. 

2. 

3. 

4. 

5. 

6. 

Clutch  disc  wear  limits: 


Your  clutch  disc  wear  mdasurements: 


5. 


6. 


Clutch  spring  free  length  limits: , 


Your  clutch  spring  free  length  measurements: 


5. 


6. 


7.    Torque  specifications  for  the  clutch  nut: . 
Your  Name  


Date. 
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CLUTCHES 
UNIT  Xili 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  —  REMOVE,  DISASSEMBLE,  INSPECT,  AND 
REASSEMBLE  A  MOTORCYCLE  CLUTCH 


Student's  name   Date . 


Evaluator's  name   Attempt  no, , 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  iisted  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.} 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  the  clutch  with  proper  procedure. 

2. 

□ 

□ 

3. 

Disassembled  the  clutch  properly. 

3. 

□ 

□ 

4. 

Cleaned,  dried,  and  inspected  clutch  parts. 

4. 

□ 

□ 

5. 

Checl<ed  for  proper  clutch  spring  free  length. 

5. 

□ 

□ 

6. 

Measured  components  for  wear  limits  and  warpage. 

6. 

□ 

□ 

7. 

Reassembled  clutch  with  proper  procedure. 

7. 

□ 

□ 

8. 

Installed  clutch  and  reconnected  clutch  cable. 

8. 

□ 

□ 

9. 

Checked  clutch  for  proper  operation. 

9. 

□ 

□ 

10. 

Completed  clutch  service  log. 

10. 

□ 

□ 

11. 

Cleaned  area  and  returned  tools  to  storage. 

11. 

□ 

□ 

Evaluator's  comments: 
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PRODUCT  EVALUATION 

(EVALUATOR  MOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
Srelected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 
selected  and 
properly 
used 
4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperty 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Impropeiiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills - 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  nbsded  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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CLUTCHES 
UNIT  Xili 


NAME. 


TEST 


Match  the  terms  on  the  right  with  their  correct  definitions. 

 ^a.      The  residue  from  clutch  disc  wear  that  accu- 
mulates in  the  bottom  of  a  ciutch  case 


.b.  The  measured  length  of  a  clutch  spring 
under  no  pressure 

.c.  A  mating  set  of  inner  and  outer  teeth  that  fit 
together  to  transmit  torque  from  one  part  to 
another 

.d.  The  contact  iever  boit  that  attaches  the  iever 
to  its  mount 

_e.  A  saucer-shaped  washer  that  insures  even 
distribution  of  pressure  onto  the  ciutch 
when  the  ciutch  nut  is  torqued  down 

J.  A  ciutch  that  is  immersed  in  oii  to  provide 
cooling  and  lubrication  for  moving  parts 


Match  major  clutch  parts  with  their  functions. 

 a.      A  slotted  housing  that  is  splined  to  the 

clutch  discs  to  transmit  torque  from  the 
engine  to  the  clutch  discs 


The  moveable  part  of  the  clutch  that  permits 
the  clutch  to  be  engaged  or  released 


Lightweight  aluminum  plates  coated  with  a 
material  that  causes  friction 

Steel  discs  positioned  between  the  clutch 
discs  to  transmit  torque  from  the  ciutch 
outer  to  the  clutch  center 

A  hub  splined  to  the  clutch  plates  and  to  the 
clutch  shaft  to  transmit  torque  from  the 
clutch  plates  to  the  clutch  shaft 

Stiff,  short  springs  that  provide  the  pressure 
needed  to  squeeze  the  clutch  discs  and 
plates  together 


1.  Free  length 

2.  Wet  clutch 

3.  Splines 

4.  Spring  washer 

5.  Clutch  mud 

6.  Pivot  bolt 


1.  Clutch  plates 

2.  Pressure  plate 

3.  Clutch  springs 

4.  Clutch  outer  housing 

5.  Clutch  center  hub 

6.  Clutch  discs 
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3.  Complete  statements  concerning  clutch  operations  by  inserting  the  word(s)  that  best 
completes  each  statement. 

a.  A  motorcycie  clutch  usually  operates  with  a  lever  attached  to  a  cable  which  is 
attached  to  another  lever  attached  to  the  clutch  mechanism. 

b.  When  the  clutch  lever  is  depressed  on  the  handlebars,  mechanical  force  is  trans- 
mitted through  the  release  mechanism  where  it  pushes  or  pulls  the  clutch  lifter 
plate  that  depresses  the  clutch  springs  and  allows  the  clutch  plates  and  clutch 
discs  to  .and  one  within  the  other. 

c.  An  activated  clutch  permits  engine  torque  to  be  disconnected  from  the 
 '     train  to  the  drive. 

d.  When  the  clutch  lever  is  released,  the  clu  springs  move  the  pressure  plate  into 
the  clutch  discs  and  plates,  squeeze  the'n  togetherto  cause  friction  between  the 

clutch  center  and  clutch  outer  to  transmit    from  the 

 to  the  final  drive. 

4.  Select  true  statements  concerning  clutch  discs  and  plates  by  placing  an  "X"  beside 
each  statement  that  is  true. 

 a.      Clutch  plates  sometimes  have  minor  differences  and  must  be  assembled 

in  proper  order  to  insure  proper  clutch  operations. 

 b.      Clutch  discs  sometimes  have  minor  differences  too  and  must  also  be 

assembled  in  proper  order  to  insure  proper  clutch  operations. 

 c.      Clutch  plates  may  vary  in  thickness,  have  oil  holes  drilled  in  them,  or  be 

slightly  saucer  shaped. 

 d.      Clutch  discs  may  have  alternating  directional  grooves  to  force  oil  out  or  to 

pull  oil  in. 

 e.      Clutch  discs  may  be  of  the  same  thicl<ness  but  vary  in  width  or  may  vary  in 

both  thickness  and  width. 

 ^f.      It  is  essential  to  install  clutch  plates  and  clutch  discs  in  their  proper  order, 

but  plates  and  discs  can  face  any  direction. 

5.  Complete  statements  concerning  other  clutch  parts  by  inserting  the  vyord(s)  that  best 
completes  each  statement. 

a      Clutch  release  bearings  are  placed  on  clutches  to  allow  the  clutch  to 

 and  the  clutch  release  mechanism  to  remain  stationary  and 

functions  only  when  the  clutch  is  

b.  Bushings,  collars,  and  washers  are  used  to  space  clutch  components  apart  so 
that  components  can  freely 

c.  Clutch  spring  bolts  that  go  through  the  lifter  plate  should  always  be  removed  by 
turning  the  single  bolts  no  more  than  two  turns  at  a  time,  and  in  a  sequence  that 

will  allow  spring  pressure  to  be  released  on  the  pressure  plate 

lift  bosses. 


60.9 

o 

ERIC 


MM- 665 


TEST 


d.  Clutch  spring  bolts  that  go  through  the  lifter  plate  should  always  be  installed  by  turning  the 
single  bolts  no  more  than  two  turns  at  a  time,  and  in  a  sequence  that  will  allow  spring  pres- 
sure to  be  evenly  on  the  pressure  plate  lift  bosses. 

e.  During  removal,  gaskets  or  0-rings  on  clutch  covers  seldom  break,  but  if  they  do, 
 surfaces  should  be  cleaned  and  a  new  gasket  or  Oring  installed. 

6.  Select  true  statements  concerning  guidelines  for  clutch  service  by  placing  an  "X" 
beside  each  statement  that  is  true. 

 a.      Clutch  plates  are  made  of  steel  and  seldom  wear  out,  but  they  often  warp 

because  of  excess  heat  and  should  always  be  checked  for  roundness 
when  servicing  a  clutch. 

 b.     When  a  clutch  will  not  disengage  completely,  it's  a  good  Indication  that  the 

clutch  plates  are  warped,  causing  difficult  shifting  and  a  tendency  for  the 
motorcycle  to  creep  forward  even  when  the  clutch  is  disengaged. 

 ^c.      When  a  clutch  slips  during  acceleration,  it  is  an  indication  of  worn  clutch 

discs,  weak  springs,  or  improper  clearance  on  the  adjuster  screw. 

 ^d.     When  a  clutch  slips  or  won't  release,  always  check  the  clutch  plates  first. 

 e.      Wear  limit  on  a  single  clutch  disc  is  less  than  .05  mm  and  although  that 

seems  slight,  when  wear  is  multiplied  by  the  total  number  of  discs  in  a 
clutch,  the  wear  becomes  significant. 

 ^f.      Spring  free  length  should  always  be  checked,  and  if  only  one  of  the  spring 

free  lengths  is  short  of  specified  limits,  replace  it  but  reuse  the  other 
springs. 

 g.      Evei)  though  only  one  clutch  spring  free  length  may  be  short,  all  springs  in 

the  clutch  should  be  replaced  to  assure  even  pressure  at  all  points  of  the 
pressure  plate. 

 h.      New  clutch  discs  should  be  thoroughly  lubricated  in  engine  oil  before 

assembly 

 i.      Clutch  separators  are  sometimes  rubber  0-rings  or  wavy  steel  bands  that 

fit  between  the  clutch  plates  to  insure  complete  disengagement  of  the 
clutch. 

 j.      When  a  clutch  lever  will  not  release  freely,  check  for  a  dirty  or  /usted  clutch 

lever. 

(NOTE:  If  the  following  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  instructor 
when  it  should  be  completed.) 

7.  Demonstrate  the  ability  to  remove,  disassemble,  inspect,  and  reassemble  a  motorcycle 
clutch.  (Job  Sheet  #1) 
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ANSWERS  TO  TEST 


1.  a.  5 

b.  1 

c.  3 

d.  6 

e.  4 

f.  2 

2.  a.  4 

b.  2 

c.  6 

d.  1 

e.  5 

f.  3 

3.  a.  Release 

b.  Separate,  turn 

c.  Power,  final 

d.  Power,  engine 


4.    a,  b,  c,  d,  e 


5.  a.  Spin,  released 

b.  Turn 

c.  Evenly 

d.  Developed 

e.  Mating 

6.  b,  c,  e,  g,  h,  i,  j 

7.  Performance  skills  evaluated  on  practical  tests 
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STARTING  SYSTEMS 

UNIT  XiV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  types  of  starting  sys- 
tems found  on  motorcycles  and  ATV's.  The  student  should  also  be  able  to  ilst  service  guide- 
lines for  kick  starters,  electric  starters,  and  recoil  starters,  and  service  a  recoil  starter.  These 
competencies  will  be  evidenced  by  correctly  completing  the  procedures  outllncti  in  the  Job 
sheet  and  by  scoring  85  percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 


1.  Match  terms  related  to  starting  systems  with  their  correct  definitions. 

2.  (Complete  statements  concerning  kick  starters. 

3.  Select  true  statements  concerning  electric  starters. 

4.  Complete  statements  concerning  recoil  starters. 

5.  Demonstrate  the  ability  to  service  a  recoil  starter.  (Job  Sheet  #1) 
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STARTING  SYSTEMS 
UNIT  XIV 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  In  the  job  sheet. 

G.  Demonstrate  the  operation  of  a  kick  starter. 

H.  Show  examples  of  electric  starting  system  reduction  systems  and  explain  how  they 
work. 

I.  Talk  about  starter  clutches  and  their  various  locations  on  different  models  of  motorcy- 
cles and  ATV's. 

J.  Impress  upon  students  the  Importance  of  learning  to  service  a  recoil  starter  safely,  and 
remind  them  that  ATV's  and  small  engine  power  equipment  repair  Is  becoming  part  of 
motorcycle  service. 

K.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Voca- 
tional Curriculum  Consortium,  1977. 

B.  Hires,  Bill,  Mark  Taylor,  and  Mike  Bundy.  Small  Engine  Repair  Two-Stroke  and  Four- 
Stroke  Cycle.  Stillwater,  OK  74074:  Mid-America  Vocational  Curriculum  Consortium, 
1985. 

C.  Honda  Shop  Manual  '78-81  CB/CM400's.  Gardena,  CA:  Honda  Motor  Co.,  Ltd.,  1980. 

D.  Motorcycle  Technician's  Handbook.  Cypress,  CA:  Yamaha  International  Corporation, 
1983. 
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STARTING  SYSTEMS 
UNIT  XIV 

INFORMATION  SHEET 


I.     Terms  and  ddfinitlons 

A.  Burring  —  Damage  to  metal  parts  caused  by  the  hammering  impact  of 
ratchets  against  a  starter  cup  or  starter  drive  when  the  ratchets  fail  to 
retract  while  the  engine  is  running 

B.  Galling  —  The  transfer  of  metal  from  one  part  to  another  because  of 
extreme  heat  or  pressure  caused  by  lack  of  lubrication 

C.  Thrust  spring  —  A  spring  that  helps  create  the  friction  required  to  extend 
and  retract  ratchets 

ii.     Kfck  starters 

A.  Kick  starters  are  used  on  many  motorcycles  as  *he  primary  means  of  start- 
ing the  engine. 

B.  Kick  starter  components  include  (Transparency  1): 

1.  Kick  starter  pedal 

2.  Kick  starter  shaft 

3.  Kick  starter  return  spring 

4.  Kick  starter  ratchet 

5.  Ratchet  guide  plate 

6.  A  pinion  gear 

C.  Kick  starters  seldom  need  sen/icing,  and  when  they  do,  the  problem  is  usu- 
ally improper  placement  of  the  ratchet  on  the  kick  starter  spindle  in  relation 
to  the  proper  return  spring  tension. 

D.  Most  kick  starter  ratchets  have  a  mark  or  dot  that  must  be  aligned  with  the 
return  spring  hole  in  the  kick  starter  shaft. 

III.     Electric  starters  (Transparency  2) 

A.  Electric  starters  are  used  on  most  street  bikes  as  the  primary  means  of 
starting  the  engine. 

B.  Electric  starters  use  a  small  DC  motor  that  spins  rapidly  and  uses  a  gear 
reduction  in  the  starter  or  a  chain-and-sprocket  reduction  to  multiply  torque 
and  start  the  engine. 
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C.  The  most  common  problem  with  electric  starting  systems  occurs  in  the 
starter  clutch. 

D.  When  the  starter  motor  turns  but  the  engir^e  will  not  crank,  it  means  that 
the  starter  clutch  Is  defective. 

E.  Starting  clutches  must  be  replaced  as  complete  assemblies,  and  normal 
service  procedures  are  easy  to  follow. 

Recoil  starters  (Transparency  3) 

A.  Recoil  starters  are  used  as  the  primary  means  of  starting  small  ATV's  and 
almost  ail  power  equipment  that  uses  a  small  gasoline  engine. 

B.  Recoil  starters  service  usually  involves  replacing  a  brol<en  rope  or  a  broken 
return  spring. 

C.  The  return  spring  is  tightly  wound  and  has  to  be  removed  with  great  care  or 
it  can  jump  out  of  the  housing  and  injure  you  or  cause  you  to  injure  your- 
self. 

D.  When  a  new  rope  is  installed,  there  must  be  enough  rope  to  fill  the  pulley, 
but  not  an  excess  of  rope  that  would  cause  the  starter  to  bind. 

E.  Starter  rope  is  always  a  special  high-strength  rope  designed  to  fit  the  pul- 
ley, and  substitute  replacements  will  break. 

R      There  are  two  different  knots  that  should  be  tied  in  a  starting  rope: 

1*  A  single  overhand  knot  should  be  tied  on  the  starter  pulley  end  of  the 
rope  because  the  clearance  V  3re  Is  limited  and  larger  figure-eight 
knot  will  not  fit  into  the  housing* 

2.  A  figure-eight  knot  should  be  tied  where  the  rope  fits  into  the  handle 
to  provide  a  size  that  will  not  pull  through  the  handle  of  the  rope  and 
give  added  security* 

3.  In  both  cases,  the  rope  should  be  cut  about  12  mm  beyond  the  knot 
and  the  rope  end  singed  to  prevent  unraveling,  but  the  rope  should 
not  be  cut  flush  with  the  knot  or  it  will  pull  through  the  knot* 
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Kick  Starter  Components 


Courtesy  Yamaha  Motor  Corporation,  U.SA 
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Electric  Starter  Schematic 
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Courtesy  Yamaha  Motor  Corporation, 
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Recoil  Starter  Components 


Housing  Nut 


Courtesy  Yamaha  Motor  Corporation,  U.SA 
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STARTING  SYSTEMS 
UNIT  XIV 

JOB  SHEET  #1  -  SERVICE  A  RECOIL  STARTER 

A.  Tools  and  materials 

1.  Vehicle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Snap-ring  pliers 

6.  Grease 

7.  Safety  glasses 

B.  Routine  #1  —  Removing  and  disassembling  the  recoil  starter 

1.  Put  on  safety  glasses. 

2.  Secure  the  vehicle  In  an  upright  position. 

3.  Remove  the  gear  shift  pedai,  if  necessary. 

4.  Remove  the  bolts  attaching  the  recoil  starter. 

5.  Remove  the  recoil  starter  and  place  It  on  a  wori<bench. 

6.  Remove  the  cap  that  covers  the  rope  knot  In  the  handle,  and  then  pull  the  start- 
Ing  rope  out  of  the  handle.  (Figure  1) 

FIGURE  1 
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Hold  the  recoil  mechanism  with  one  hand  as  you  cut  the  knot  off  the  rope  with 
the  other  hand  using  a  knife  or  a  pair  of  side  cutters.  (Figure  2) 


FIGURE  2 


Remove  the  handle'and  permit  the  sprlny  in  the  recoil  mechanism  to  J^lowly 
unwind. 

Remove  the  nut  or  the  clrcllp  from  the  ratchet  cover,  paying  attention  to  place- 
ment of  the  washers  because  they  must  be  put  back  in  the  same  places.  (Figure 
3) 


FIGURE  3 
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10.    Remove  the  ratchet  cover.  (Figure  4) 


FIGURE  4 


11.    Remove  the  ratchets.  (Figure  5) 

(NOTE:  The  ratchets  may  have  springs  attached,  so  be  sure  to  note  how  the 
springs  are  attached  so  you'll  get  them  baci<  properly.) 

FIGURE  5 


12.  Remove  the  ratchet  return  spring  If  there  is  one. 

13.  Remove  the  thrust  spring  and  thrust  washer.  (Figure  6) 
FIGURE  6 
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JOB  SHEET  #1 

14.  Turn  the  starter  drive  pulley  In  the  opposite  direction  that  the  engine  turns. 

15.  Disengage  the  return  spring  underneath  the  starter  drive  pulley. 

(CAUTION:  if  you  don't  disengage  the  return  spring  before  removing  the  starter 
drive  pulley,  the  spring  will  unwind  rapidly  and  possibly  fly  out  of  the  housing  and 
injure  you.) 

16.  Remove  the  starter  drive  pulley  carefully.  (Figure  7) 
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JOB  SHEET  #1 


18.     Remove  the  rope  from  the  starter  drive  pulley.  (Figure  9) 


FIGURE  9 


19.  Remove  any  rubber  dust  covers  from  the  starter  housing. 

20.  Wash  ail  parts  in  solvent  and  dry  them  with  compressed  air. 
C    Have  your  instructor  check  your  work. 

Routine  #2  —  Inspecting  and  reassembling  the  recoii  starter 

1.  Leave  your  safety  gl^isses  on. 

2.  Inspect  the  starter  cup  whSch  remained  on  the  engine  for  damage  or  wear  where 
the  ratchets  contact  the  Gtarter  cup.  (Figure  10) 


FIGURE  10 


3.  Inspect  the  starter  cup  fo^^  cracks  which  could  appear  on  the  outer  rim  of  the 
starter  cup. 

4.  Check  with  your  Instructor  If  you  find  starter  cup  damage  because  It  mi  y  need  to 
be  replaced. 
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Inspect  the  ratchets  and  ratchet  cover  for  wear  which  could  appear  as  burring  at 
points  where  they  contact  the  starter  cup  and  ratchet  cover. 

Inspect  all  the  springs  for  wear  or  damage  to  any  ends  that  have  hooks  on  them. 
(Figure  11) 

(NOTE:  The  hooked  end  of  the  return  spring  Is  usually  the  problem  area  and  fre- 
quently requires  a  new  return  spring.) 


FIGURE  11 


Inspect  the  starter  drive  pulley  for  damage  where  the  ratchets  sit,  and  look  for 
signs  of  bun-ing  at  the  same  points.  (Figure  12) 


FIGURE  12 
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9.    Inspect  the  starter  housing  for  cracks  around  the  attaching  bolts  and  the  starter 
drive  pulley  shaft  for  looseness  or  signs  of  galling.  (Figure  14) 
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It    Inspect  the  starter  rope  for  signs  of  fraying,  especially  near  the  end  where  the 
rope  attaches  to  the  handle.  (Figure  16) 


FIGURE  16 


D    Have  your  Instructor  check  your  work. 

12.  Grease  the  area  where  the  starter  return  spring  goes  Into  the  starter  housing. 

13.  Grease  the  starter  drive  shaft.  (Figure  17) 


FIGURE  17 


14.    Grease  the  starter  drive  pulley  bore  and  the  ratchet  seats. 
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JOB  SHEET  #1 


15.  Attach  the  outer  end  of  the  starter  return  spring  Into  the  starter  housing  so  that 
the  open  end  of  the  outer  hook  faces  the  direction  that  the  e'iiglne  will  turn.  (Fig- 
ure 18) 

(NOTE  This  Is  to  assure  that  the  spring  will  be  wound  In  the  right  direction.) 
FIGURE  18 


16.    Use  both  hands  to  wind  the  spring  Into  position  In  the  starter  housing.  (Figure  19) 

(NOTE:  At  first,  this  will  seem  difficult  because  the  spring  will  want  to  pop  out  If 
you  don't  hold  it  in  position,  so  be  sure  to  use  both  hands  and  be  patient  until 
you  get  the  hang  of  it.) 

FIGURE  19 


17.  Tie  an  overhand  knot  in  ohq  end  of  the  starter  rope,  and  feed  the  rope  through  the 
hole  in  the  starter  drive  pulley  so  that  the  knot  comes  uu  flush  on  the  Inside  of 
the  pulley 
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18.  Check  the  rope  at  the  knot  and  cut  off  any  excess  rope  to  assure  the  starter  rope 
will  not  interfere  with  any  moving  parts,  and  then  singe  the  end  of  the  rope.  (Fig- 
ure 20} 

(NOTE:  Do  not  cut  the  rope  flush  with  the  knot  or  the  rope  will  quickly  come 
untied;  leave  at  least  12  mm  of  rope  to  allow  the  knot  to  firmly  seat.) 


FIGURE  20 


19. 


Wind  the  rope  into  the  pulley  in  the  opposite  direction  that  the  engine  turns  until 
the  pulley  is  filled  with  rope.  (Figure  21) 


FIGURE  21 
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22.    install  the  ratchets  and  springs,  and  then  the  thrust  spring  and  thrust  washer. 
(Figure  24) 


JOB  SHEET  #1 


Install  the  ratchet  cover,  and  be  sure  to  also  put  the  return  spring  In  place. 

Replace  the  nut  orcircllp  onto  the  ratchet  cover,  and  If  It  Is  a  nut,  torque  to  speci- 
fications. (Figure  25) 


Hold  the  starter  drive  pulley  In  position  and  feed  the  free  end  of  the  rope  through 
the  rope  guide  In  the  starter  housing.  (Figure  27) 


FIGURE  27 
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27.  Get  hold  of  the  free  end  of  the  rope  and  pull  it  out  of  the  rope  guide  at  least  a  foot 
so  you  can  work  with  it,  and  be  sure  to  hang  on  to  the  rope  or  the  whole  thing  will 
unwind* 

2B.  Replace  the  rubber  dust  cover  by  sliding  It  down  over  the  rope  and  fitting  it  Into 
place,  and  hang  on  to  the  rope. 

29.  Tie  a  loose  knot  in  the  rope  near  the  housing  to  prevent  the  rope  from  retracting 
into  the  housing  while  you're  installing  the  handle.  (Figure  28) 


31.  Pull  the  knot  down  into  the  handle  until  it  firmly  seats. 

32.  Untie  the  loose  knot  near  the  housing. 

33.  Check  the  operation  of  the  starter  to  make  sure  the  rope  pulls  out  all  the  way  and 
returns  the  handle  firmly  to  its  position  on  the  housing. 
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34.    Cut  the  end  of  the  roMe  off,  singe  it,  and  then  put  the  cap  back  on  the  handle.  (Fig- 
ure 30) 

(CAUTION:  Don'!  cut  the  rope  off  flush  with  the  knot;  leave  about  12  mm  of  rope 
so  the  knot  will  firmly  seat) 

FIGURE  30 


35.  Work  the  rope  back  and  forth  and  observe  the  ratchet  assembly  to  see  that  It 
extends  and  retracts  the  ratchets  properly 

36.  Install  the  starter  assembly  onto  the  vehicle. 

37.  Install  the  gear  shift  pedal. 

38.  Check  the  operation  of  the  starter  assembly 
□  Have  your  instructor  check  your  v^ork. 

39.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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STARTING  SYSTEMS 
UNIT  XIV 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  —  SERVICE  A  RECOIL  STARTER 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to 
observe  the  procedure  and  complete  this  form.  Ail  Items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  vi/hether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


\u  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  rope  and  starter  assembly  properly 

2. 

□ 

□ 

3. 

Permitted  recoil  mechanism  to  unwind  slowly 

3. 

□ 

□ 

4. 

Disassembled  recoil  starter 

4. 

□ 

□ 

5. 

Inspected  components  and  replaced  as  required. 

5. 

□ 

□ 

6. 

Placed  new  recoil  spring  properly  in  place. 

6. 

□ 

□ 

7. 

Wound  pulley  properly 

7. 

□ 

□ 

8. 

Reassembled  starter 

8. 

□ 

□ 

9. 

Secured  rope  in  handle  and  replaced  starter 

9. 

□ 

□ 

10. 

Checked  starter  for  proper  operation. 

10. 

□ 

□ 

11. 

Cleaned  area  and  returned  tools  to  storage. 

11. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 


(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers.  Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  Mnable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation) 


Criteria: 


Tools  and 
Equipment 


Properiy 

selected  and 

properiy 

used 

4 


Properiy 

selected  and 

acceptably 

used 

3 


Pooriy 
selected 
and/or  used 
2 


Improperiy 
selected 
and/or  used 
1 


Materials 


Properiy 

selected  and 

properiy 

used 

4 


Properiy 

selected  and 

acceptably 

used 

3 


Pooriy 
selected 
and/or  used 
2 


Improperiy 
selected 
and/or  used 
1 


Procedure 


Properiy 
followed 
4 


Acceptably 

followed 

3 


Poorly 

followed 

2 


Improperiy 

followed 

1 


Safety 


Carefully 
observed 
4 


Acceptably 

observed 

3 


Pooriy 

observed 

2 


Improperiy 

observed 

1 


EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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STARTING  SYSTEMS 
UNIT  XIV 


NAME  

TEST 

1.    Match  terms  related  to  starting  systems  with  their  correct  definitions. 

 a.     Damage  to  metal  parts  caused  by  the  ham-      1.  Galling 

merlng  Impact  of  ratchets  against  a  starter 

cup  or  starter  drive  when  the  ratchets  fail  to      2.  Thrust  spring 

retract  while  the  engine  Is  running 

3.  Burring 


 b.     The  transfer  of  metal  from  one  part  to 

another  bocause  of  extreme  heat  or  pres- 
sure caused  by  lack  of  lubrication 

 ^0.      A  spring  that  helps  create  tha  friction 

required  to  extend  and  retract  ratchet;^ 

2.    Complete  statements  concerning  kick  starters  by  inserting  the  word(s)  that  best  com- 
pletes each  statement. 

a     Kick  starters  are  use  i  on  many  motorcycles  as  the  means  of 

starting  the  engine. 

b.      Kick  starter  components  Include: 

1)  Kick  starter  

2)  Kick  starter  

3)  Kick  starter  

4)  Kick  starter  


5)    Ratchet  ^  plate 

^)    A  ,  g  ear 

c.  Kick  starters  seldom  need  servicing,  and  when  they  do,  the  problem  Is  usually 

Improper  placement  of  the  «  on  the  kick  starter  spindle  in  relation 

to  the  proper  return  spring  tension. 

d.  Most  kick  starter  ratchets  have  a  nr   that  must  be 

aligned  with  the  return  spring  hole  in  the  kick  starter  shaft. 
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TEST 


Select  tme  statements  concerning  electric  starters  by  placing  an  "X"  beside  each 
staxelTient  that  Is  true. 

 a.      Electric  starters  are  used  on  most  street  bikes  as  the  primary  means  of 

starting  the  engine. 

 b.      Electric  starters  use  a  small  DC  motor  that  spins  rapidly  and  uses  a  gear 

reduction  In  the  starter  or  a  chain-and-sprocket  reduction  to  multiply 
torque  and  start  the  engine. 

 c.     The  most  common  problem  with  electric  starting  systems  occurs  In  the 

switch. 

 ^d.     When  the  starter  motor  turns  but  the  engine  will  not  crank,  It  means  that 

the  starter  motor  is  defective. 

 ^e.      Starting  clutches  must  be  replaced  as  complete  assemblies,  and  normal 

service  procedures  are  easy  to  follow. 

Complete  statements  concerning  recoil  starters  by  Inserting  the  word(s)  that  best  com- 
pletes each  statement. 

a.  Recoil  starters  are  used  as  the  primary  means  of  starting  small  AlV^  and  almost 
ail  power  equipment  that  uses  a  small  engine. 

b.  Recoil  starters  service  usually  Involves  replacing  a  broken  or  a 

broken  . 

c.  The  Is  tightly  wound  and  has  to  be  removed  with 

great  care  or  It  can  jump  out  of  the  housing  and  injure  you  or  cause  you  to  Injure 
yourself. 

d.  When  a  new  rope  Is  Installed,  there  must  be  enough  rope  to  fill  the 
 ,  but  not  an  excess  of  rope  that  would  cause  the  starter  to  bind. 

e.  Starter  rope  is  always  a  special  rope  designed  to 

fit  the  pulley,  and  substitute  replacements  will  break. 

f.  There  are  two  different  knots  that  should  be  tied  in  a  starting  rope: 

1)  A  knot  should  be  tied  on  the  starter  pul- 
ley end  of  the  rope  because  the  clearance  there  Is  limited  and  a  larger 
 knot  will  not  fit  Into  the  housing. 

2)  A  knot  should  be  tied  where  the  rope  fits 

Into  the  handle  to  provide  a  size  that  will  not  pult  through  the  handle  of 
the  rope  and  give  added  security. 

3)  In  both  cases,  the  rope  should  be  cut  about  12  mm  beyond  the  knot  and 

the  rope  end  to  prevent  unraveling,  but  the  rope  should 

not  be  cut  flush  with  the  kn^'  or  It  will  pull  through  the  knot. 


ERiC 


MM- 699 


TEST 


(NOTE:  If  the  following  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  instruc- 
tor when  it  should  be  completed.) 

5.    Demonstrate  the  ability  to  service  a  recoil  starter.  (Job  Sheet  #1) 
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STARTING  SYSTEMS 
UNIT  XIV 

ANSWERS  TO  TEST 


a.  3 

b.  1 

c.  2 


2.  a.  Primary 

b.  1)  Pedal 

2)  Shaft 

3)  Return  spring 

4)  Ratchet 

5)  Guide 

6)  Pinion 

c.  Ratchet 

d.  Mark,  dot 

3.  a,  b,  e 

4.  a.  Gasoline 

b.  Rope,  return  spring 

c.  Return  spring 

d.  Pulley 

e.  High-strenglh 

f.  1)    Singles  overhand,  figure*eight 

2)  Figure-eight 

3)  Singed 

5.  Performance  skills  evaluated  on  practical  test 


ERIC 


MM- 703 


• 


BASIC  IGNITION  TUNE-UP 


UNIT  XV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  types  of  Ignition  systems 
and  guidelines  for  their  service.  The  student  should  also  be  able  to  replace  the  points  and  con- 
denser on  a  breaker-point  ignition  system  and  adjust  and  verify  ignition  timing.  These  compe- 
tencies will  be  evidenced  by  correctly  completing  the  procedures  outlined  in  the  job  sheet  and 
by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  basic  ignition  tune-up  with  their  correct  definitions. 

2.  Complete  statements  concerning  electronic  ignition  systems. 

3.  Select  true  statements  concerning  breaker-point  ignition  systems. 

4.  Select  true  statements  concerning  energy  transfer  ignition  systems. 

5.  Complete  statements  concerning  guidelines  for  ignition  service. 

6.  Demonstrate  the  ability  to  service  a  breaker-point  ignition  system.  (Job  Sheet  #1) 


SPECIFIC  OBJECTIVES 
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BASIC  IGNITION  TUNE-UP 
UNIT  XV 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Discuss  unit  and  specific  objectives. 

D.  Discuss  information  sheet. 

E.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheet. 

F.  Demonstrate  the  type  of  wire  terminal  modification  outlined  in  the  job  sheet. 

G.  Show  students  how  to  perform  static  ignition  timing  with  an  audio  timing  tester,  and 
how  to  use  a  timing  light  to  verify  ignition  timing. 

H.  Demonstrate  condenser  and  point  replacement. 

I.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S^OOA— Four-Stroke  Engine  Tune-Up  Sen/ice]  S1005— Two-Sfro/ce  Engine  Tune-Up  Sen/- 
/ce;  S1011— rwo-Sfro/ce  Engine  Tune-Up  Service;  S1610— TP/:  Troubleshooting  Made 
Easy;  S1612— CD/M  Practical  Approach  are  available  at  an  educational  discount  in  V2" 
VHS  or  Beta  video  tapes  from: 

American  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

J.      Other  videos  to  help  reinforce  this  unit  include  Ignition  Systems  and  Spark  Plugs.  These 
videos  a'-e  available  in      U-Matic,  V2"  Beta  I,  V2"  Beta  II,  or  Vz"  VHS  formats  from: 

Kawasaki  Motors  Corp.,  U.S.A. 
Service  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 

K.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Voca- 
tional Curriculum  Consortium,  1977. 

B.  Hires,  Bill,  Mark  Taylor,  and  Mike  Bundy  Small  Engine  Repair  Two-Stroke  and  Four- 
Stroke  Cycle.  Stillwater,  OK  74074:  Mid-America  Vocational  Curriculum  Consortium, 
1985. 

C.  Motorcycle  Technician's  Handbook.  Cypress,  CA:  Yamaha  International  Corporation, 
1983. 
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BASIC  IGNITION  TUNE-UP 
UNIT  XV 

INFORMATION  ShEET 


f.    Terms  and  definitions 

A.  Breaker  points  — A  set  of  mechanical  contacts  that  open  and  ciose  to  pro- 
vide a  preciseiy  timed  sparl<  to  the  sparf<  piug 

B.  Condenser  —  A  component  of  a  points  ignition  system  that  reguiates  cur- 
rent in  such  a  way  that  it  protects  the  ignition  points  from  excessive  arcing 
and  discharges  to  boost  ignition  spark 

C.  Point  cam  —  A  iobe  on  a  camshaft  that  opens  the  ignition  points 

D.  Point  cam  iubricant  —  A  special  grease  that  resists  nigh  temperature  and 
retains  its  viscosity  to  iubricate  the  points  rubbing  biock 

E.  Dynamic  timing  —  Timing  the  ignition  with  the  engine  running 
R      Static  timing  —  Timing  the  ignition  with  the  engine  not  running 

!i.     Electronic  Ignition  systems  (Figure  1) 

A.  Electronic  ignition  systems  are  also  called  GDI,  capacitor  discharge  Igni- 
tion, and/or  transistorized  Ignition. 


FIGURE  1 


Pulse  coil 


Ignition  condenser 
charge  coil 

Diode 


Ignstion  condenser 


._j  I  I 

CD.  Ignition  unit        Ignition  coil 
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Courtesy  Yamaha  Motor  Corporation .  U.SA 

Electronic  Ignition  systems  are  the  most  widely  used  Ignitions  systems 
because  they  perform  well  and  are  virtually  maintenance  free. 
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INFORMATION  SHEET 


C.  With  some  electronic  ignition  systems,  the  ignition  timing  is  preset  at  the 
factory  and  cannot  be  changed. 

D.  Verification  of  ignition  timing  is  primarily  the  only  service  that  can  be  per- 
formed on  some  electronic  ignition  systems. 

E.  When  an  electronic  ignition  system  is  not  working  right,  it  is  usually  a 
defective  pulser  generator,  a  bad  spark  unit,  or  an  ignition  coil,  and  the  bad 
component  has  to  be  replaced. 

F.  The  most  likely  problem  that  can  happen  with  an  electronic  ignition  is  that 
the  spark  unit  will  go  bad,  and  replacing  the  spark  unit  will  correct  elec- 
tronic ignition  problems. 

G.  Dirty  connections  are  another  common  problem  with  electronic  ignitions. 
Broaker-point  ignition  systems 

A.  Breaker-point  ignition  systems  are  a!so  called  magneto  ignitions  or  ET 
(energy  transfer)  ignitions. 

B.  Breaker-point  ignition  systems  have  been  pretty  much  phased  out,  but  tech- 
nicians will  still  run  into  them  often  and  need  to  become  proficient  at  servic- 
ing these  older  type  ignition  systems. 

C.  Breaker-point  ignition  service  is  almost  always  delegated  to  entry-level 
technicians. 

D.  Breaker-point  ignition  systems  require  periodic  service  and  replacement  of 
points  and  condensers  to  maintain  engine  performance. 

E.  A  breaker-point  ignition  system  consists  of  (Figure  2): 

1.  A  point  cam  to  open  the  points 

2.  A  spring-loaded  breaker  point  assembly 

3.  A  condenser 

4.  An  ignition  coil 
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5.    A  battery  and  coil 
FIGURE  2 


Courtesy  Yamaha  Motor  Corporation.  U.S  A 


F.  When  points  are  replaced,  the  condenser  should  also  be  replaced. 

G.  Some  breaker-point  ignition  systems  require  a  battery  as  a  power  source 
and  some  do  not  have  battery  power,  but  both  systems  are  serviced  the 
same. 


IV.     Energy  transfer  ignition  systems  (Figure  3) 

A.  Energy  transfer  ignition  systems,  ETs,  can  be  transistorized  or  work  with 
points  and  a  condenser. 

B.  ETs  have  a  primary  ignition  coil  which  is  the  power  source  and  do  not 
require  a  battery  or  outside  power  source  as  most  other  ignition  systems 
do. 


C.     Most  dirt  bikes  and  racing  models  of  ATV's  have  ET  ignition  systems 
because  they  are  self-contained,  waterproof,  and  virtually  indestructible. 
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D.  if  an  ET  system  is  transistorized,  it  is  serviced  as  an  electronic  ignition,  and 
if  the  ET  system  has  breaker  points  and  a  condenser  it  is  serviced  like  a 
breaker-point  Ignition  system. 

E  The  basic  difference  between  an  ET  system  and  an  electronic  system  Is 
that  the  ET  system  woi1<s  on  alternating  cunrent  and  ihe  electronic  ignition 
works  on  a  combination  of  alternating  and  direct  cunrent. 

FIGURE  3 


Courtesy  Yamaha  Motor  Corporation,  U.SA 
V.     Guidelines  for  IgnHion  service 

A.  When  an  Ignition  system  is  driven  by  a  camshaft,  the  cam  chain  must 
always  be  adjusted  before  ignition  service  is  started. 

B.  New  sparic  plugs  of  the  conrect  heat  range  should  be  installed  v;hen  the 
ignition  Is  tuned  up,  and  spark  plug  gap  should  always  be  carefully 
checksd- 

C.  When  replacing  ignition  points,  always  replace  the  condenser  too. 

D.  Dynamic  Ignition  timing  should  always  t>e  verified  with  a  timing  light  while 
the  engine  is  running  at  normal  operating  rpm,  or  as  specified  in  the  service 
manual. 

&  To  prevent  premature  rubbing  block  wear  and  ignition  timing  changes, 
always  lubricate  the  point  cam  with  a  quality  point  cam  lubricant 

E  When  sen/icing  a  breaker-point  ignition  system,  remember  that  spari^ 
occurs  at  the  instant  the  points  open,  not  when  the  points  close. 

G.  Point  gap  reguiates  the  amount  of  time  that  the  points  are  closed  so  that  a 
circuit  can  be  completed  and  allow  a  magnetic  field  to  build  up  in  the  igni- 
tion coll. 

H.  When  points  open,  it  breaks  the  circuit  causing  the  magnetic  field  In  the 
coll  to  collapse  and  produces  a  high  voltage  spark  that  goes  to  the  spark 
plug. 
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BASIC  IGNITION  TUNE-UP 
UNIT  XV 

JOB  SHEET  #1  ~  SERVICE  A  BREAKER-POINT  IGNITION  SYSTEM 

A.  Tools  and  materials 

1.  Vehicle  as  selected  by  Instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Audio  timing  tester/ohm  meter 

6.  Timing  light 

7.  Flywheel  puller 

8.  Soldering  gun  and  solder 

9.  Feeler  gauge 

10.  Point  cam  lubricant 

11.  Safety  glasses 

B.  Routine  #1  —  Inspecting  and  removing  breaker  points  and  condenser 

1.    Put  on  safety  glasses. 

2L    Secure  the  vehicle  in  an  upright  position. 

3.    Remove  the  points  cover  or  pull  the  flywheel  to  expose  the  breaker  points.  (Fig- 
ure 1) 

FIGURE  1 
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Open  the  breaker  points  by  hand  and  inspect  the  breaker  contacts  for  pitting, 
burning,  or  wear,  and  if  any  of  these  conditions  are  present  the  breaker  points 
and  condenser  have  to  be  replaced.  (Figure  2) 

(NOTE  If  the  motorcycle  has  more  than  ten  thousand  miles  on  it,  the  points  and 
condenser  should  be  replaced  even  though  wear  doesn't  appear  to  be  severe*) 


FIGURE  2 


Look  at  the  wire  terminals  attached  to  the  breaker  points  and  note  the  dIrectJon 
that  the  wires  attach  to  the  points,  (Figure  ^ 

(NOTE  There  may  be  one  or  two  wires,  but  in  either  case,  they  must  be  recon- 
nected to  the  points  precisely  to  permit  proper  clearance  and  wire  routing*) 


FIGURE  3 
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JOB  SHEET  #1 

6.  Remove  the  screws  that  secure  the  breaker  points  to  their  mounting  plates. 

7.  Remove  the  nut  that  attaches  the  wire(s)  to  the  points.  (Figure  4) 


FIGURE  4 


8.  Note  the  positfon^of  the  wiie  in  re'^itfon  to  the  insulators,  washere,  and  points 
spring  because  all  of  these  have  to  be  replaced  in  precise  order  or  it  vi/ill  short  cir- 
cuit the  ignition.  (Figure  5) 
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9.    Remove  the  breaker  points.  (Figure  6) 


FIGURE  6 


10.  Check  the  terminal  on  the  breaker  point  v/ire  and  if  it  is  a  c!osed-type  terminal, 
take  a  pair  of  side  cutters  and  snip  out  a  center  space  so  it  will  slide  on  to  the 
new  points  screw  v/ithout  having  to  remove  the  nut,  washers,  and  Insulators. 

(NOTE  This  3s  not  only  a  time  saving  modification,  It  will  assure  that  washers 
and  insulators  stay  in  the  proper  order  on  the  new  point  set) 

11.  Remove  the  condenser  with  the  appropriate  procedure: 


a      if  the  condenser  is  inside  the  flywheel,  you  will  probably  have  to  unsolder 
the  wires  that  are  attached  to  the  condenser.  (Figure  7) 


JOB  SHEET  #1 


b.  Heat  the  solder  and  puH  each  wire  out  with  a  pair  of  needle-nose  pliers, 
being  very  careful  not  to  cut  the  wires  because  they  are  a  precise  length 
and  must  remain  that  length  and  be  routed  in  the  same  locations.  (Figure 
8) 


FIGURE  8 


c.      Once  the  wires  are  safely  removed,  remove  the  mounting  screw  and  lift  the 
condenser  out.  (Figure  9) 


FIGURE  9 


d.  If  the  condenser  is  mounted  on  the  frame  or  near  the  coils,  unscrew  the 
mounting  bolt  and  disconnect  the  plug  in  terminals  on  the  end  of  the  con- 
denser. 

[H    Have  your  instructor  check  your  work. 
Routine  #2  —  Installing  new  breaker  points  and  condenser 
1.    Leave  your  safety  glasses  on. 
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Install  the  new  condenser  with  the  appropriate  procedure: 

a.  If  the  condenser  is  mounted  on  the  frame  near  the  coils,  simply  screw  the 
new  condenser  into  place  and  attach  the  wires  as  they  were  on  the  origi- 
nal condenser. 

b.  If  the  condenser  is  mounted  inside  the  flywheel,  screw  the  new  condenser 
in  place. 

c.  Attach  the  wires  to  the  condenser  by  bending  the  solder  tabs  onto  the 
bare  wires.  (Figure  10) 


d.      Bend  the  other  tabs  onto  the  insulated  portion  of  the  wires  to  hold  them  In 
position  for  soldering.  (Figure  11) 


FIGURE  10 
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f.      Allow  the  soldered  connections  to  cool  and  then  check  them  by  pulling 
gently  on  each  wire.  (Rgure  13) 


g.  Remove  the  felt  lubricating  pad  from  the  old  condenser  and  place  it  on  the 
new  one  and  bend  the  mounting  tab  into  position  to  secure  it. 

h.  Place  a  couple  of  drops  of  oil  on  the  lubricating  pad. 
I.       Doublecheck  all  wires  for  conrect  routing. 


JOB  SHEET  #1 


3.  Attach  the  wires  to  the  ignition  points  before  mounting  the  points  on  their  base. 

4.  Make  sure  the  guide  pin  on  the  points  fits  into  its  guide  hole  and  that  the  points 
are  seated  fiat  on  their  base,  and  then  tighten  the  screws  lightly.  (Figure  14) 


FIGURE  14 


Have  your  instructor  check  your  work. 
Routine  #3  —  Timing  the  ignition 

1 .  Leave  your  safety  glasses  on. 

2.  Time  the  ignition  with  the  following  procedure  if  the  Ignition  unit  is  inside  the  fly- 
wheel. 

a.  Replace  the  flywheel,  making  sure  it  properly  engages  the  key  on  the 
crankshaft. 

(NOTE:  The  key  Is  very  small  and  fitting  the  flywheel  properly  will  require 
some  patience,  but  be  sure  the  flywheel  Is  In  the  key  or  the  point  cam  will 
break  when  the  flywheel  Is  tightened  down.) 

b.  Torque  the  flywheel  to  specifications  in  the  service  manual. 

c.  Rnd  the  wire  that  goes  to  the  ignition  in  the  flywheel,  and  disconnect  it 
from  the  coil. 

d.  Attach  one  lead  of  an  audio  timing  tester  to  the  wire  leading  to  the  mag- 
neto. 

e.  Attach  the  other  lead  of  the  audio  timing  tester  to  a  ground  on  the  engine. 

f.  Turn  the  flywheel  so  that  the  F  marie  on  the  flywheel  aligns  with  the  index 
mark  or  notch  on  the  engine. 
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g.  Adjust  the  ignition  point  gap  so  that  the  points  break  open  at  the  precise 
time  the  F  mark  aligns  with  the  index  mark. 

h.  Turn  the  flywheel  backwards  away  from  the  timing  marks,  then  slowly 
advance  it  in  the  direction  it  normally  turns. 

I.       Listen  for  the  tone  or  tone  change  from  the  tester  that  will  indicate  the 
points  are  breaking  open  precisely  at  the  F  mark. 

j.      Tighten  the  points  mounting  screws  securely,  and  recheck  the  timing. 

k.      Loosen  the  points  screws  and  readjust  as  required. 

□    Have  your  instructor  check  your  work. 

I.      Replace  the  flywheel  cover,  disconnect  the  audio  timing  tester,  ad  recon- 
nect all  wiring. 

m.     Start  the  engine  if  your  instructor  tells  you  to. 

3.    Time  the  ignition  with  the  following  procedure  If  the  Ignition  unit  is  not  mounted 
inside  the  flywheel: 

a.      Install  the  wire(s)  that  goes  to  the  poir*s.  (Figure  15) 
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b.      Place  the  terminal(s)  in  the  correct  position  and  tighten  the  nut(s).  (Figure 
16) 


FIGURE  16 


0.  Mount  the  points,  making  sure  that  the  guide  pin  on  the  points  fits  into  its 
guide  hole  and  that  the  points  are  seated  flat  on  their  base. 

d.  Tighten  the  points  down  lightly. 

e.  If  the  points  are  mounted  on  the  camshaft,  remove  the  alternator  cover  so 
you  can  turn  the  engine  at  the  flyvi/heel. 

f.  Turn  the  engine  until  the  point  cam  lobe  opens  the  points  to  their  widest, 
point. 

g.  Use  a  feeler  gauge  to  set  the  point  gap  to  the  specifications  in  the  service 
manual. 

h.  Tighten  the  points  mounting  screws. 

1.  If  there  is  more  than  one  set  of  points,  repeat  the  procedure  for  the  other 
sets  of  points. 

j.      Loosen  the  base  plate  screws  only  enough  to  allow  the  points  base  to  be 
turned. 
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k.      Attach  one  lead  of  an  audio  timing  tester  to  the  points  wire  screw  or  the 
points  spring.  (Figure  17) 


FiGURE  17 


I.      Attach  the  other  tester  iesd  to  a  ground  on  the  engine.  (Figure  18) 


FiGURE  18 

9 


m,     lurn  the  fiywheei  so  that  thJ  F  marl<  on  the  fiywheel  aiigns  with  the  index 
mark  or  notch  on  the  engine,  (Figure  19) 
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JmV^^  Sf'^n"^  P'f !  ^°  ^^^^  P°'"*s  break  open  at  the  precise  time 
the  F  mari<  aiigns  with  the  index  mark. 

??gure  2of  ^^^^'^^       ^^^^""^  '^^^^  ^'^^  '9"'"°" 

RGURE  20 


s. 

□ 
t. 


Turn  xhe  flywheel  backwards  then  siowly  advance  it  to  the  F  mark,  Index 
mark  alignment  to  make  sure  that  the  points  break  open  exactly  on  the  F 

Sh!l!l^®».!"^"'']^**'^®  *°  °P^"  Po'"*s  to  their  widest  point,  and 
recheck  the  point  gap  with  a  feeler  gauge. 

If  the  gap  is  incorrect,  repeat  the  entire  procedure  because  resetting  the 
point  gap  will  change  'gnition  timing.  •«*»«itiiiy  me 

ILo  ^^^^      set  of  pomts.  set  the  point  gap  on 

the  other  set  s)  of  points  as  outlined  above  and  adjust  the  ignition  timing 

?Sintfsits  oJ  ^"''"'^'^  ^^^^  P'^*®  ^^^^^  ^^""^  °^ 

Have  your  instructor  check  your  work. 

Put  a  small  amount  of  point  cam  lubricant  or  high-heat  grease  on  the  end 
of^a  screwdriver  and  dab  a  small  amount  of  grease  on  the  point  cam  (Fig- 


FIGURE  21 
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u.     Verify  ignition  timing  with  a  timing  lighl.  (Figure  22) 
FIGURE  22 


V.      Replace  all  covers. 

4.  Start  the  engine  If  your  instructor  tells  you  to. 

5.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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PRACTICAL  TEST  #1 
JOB  SHEET  #1  ~  SERVICE  A  BREAKER-POINT  IGNITION  SYSTEM 

Student's  nama   Data  


Evaluator's  name  Attempt  no. . 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  tha  procedure  and  complete  this  form.  Aii  items  listed  under  "Process  Evaiua- 
tion"  must  receive  a  "Yes"  for  you  to  receive  an  overaii  performance  evaiuation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  bianks  to  designate  whether  or 
not  the  student  has  satisfactoriiy  achieved  each  step  in  this  procedure,  if  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materiais  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

removed  cover  and  inspected  breaker  points. 

2. 

□ 

□ 

3. 

Noted  direction  of  breaker  point  wires  from  terminals. 

3. 

□ 

□ 

4. 

Removed  breaker  points. 

4. 

□ 

□ 

5. 

Removed  condenser  with  proper  t  /idering  technique. 

5. 

□ 

n 

6. 

Replaced  breaker  points  and  condenser. 

6. 

□ 

□ 

7. 

Lubricated  felt  pad  on  condenser. 

7. 

□ 

□ 

8. 

Adjust&d  ignition  point  gap  for  correct  timing. 

8. 

□ 

□ 

9. 

Tightened  points  mounting  screws. 

9. 

□ 

□ 

10. 

Replaced  flywheel  cover  and  verified  timing. 

10. 

□ 

□ 

11. 

Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 


JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOH  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrrted.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  lo  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

property 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 

c 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

foliovi/ed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  IGNITION  TUNE-UP 
UNIT  XV 


NAME 


TEST 


1.    Match  terms  related  to  basic  ignition  tune-up  with  their  correct  definitions. 


a. 

A  set  cf  mechanical  contacts  that  open  and 

1. 

Point  cam 

close  to  provide  a  precisely  timed  spark  to 

the  spark  plug 

2. 

Static  timing 

b. 

A  component  of  a  points  ignition  system 

3. 

Condenser 

that  regulates  current  In  suoh  a  way  that  it 

protects  the  Ignition  points  from  excessive 

4. 

Breaker  points 

arcing  and  discharges  to  boost  ignition 

spark 

5. 

Dynamic  timing 

c. 

A  lobe  on  a  camshaft  that  opens  the  ignition 

6. 

Point  cam  lubricant 

points 

d. 

A  special  grease  that  resists  high  t^. sipera- 

ture  and  retains  its  viscosity  to  IubrL-<ie  the 

points  rubbing  block 

e. 

Timing  the  ignition  with  the  engine  running 

f. 

Timing  the  ignition  with  the  engine  not  run- 

ning 

2.    Comolete  statements  concerning  electronic  ignition  systems  by  inserting  the  word(s) 
that  best  corr^pletes  each  statement 

a.  Electronic  ignition  systems  are  also  called  GDI,  capacitor  discharge  Ignition, 
and/or  

b.  are  tho  most  widely  used  igni- 
tions systems  because  they  perform  well  and  are  virtually  maintenance  free. 

c.  With  some  electronic  ignition  systems,  the   Is 

preset  at  the  factory  and  cannot  be  changed. 

d.   of  ignition  timing  is  primarily  the  only  service  that  can  be  pei- 

formed  on  some  electronic  Ignition  systems. 

e.  When  an  electronic  ignition  system  is  not  working  right,  it  Is  usually  a 

     ,  a  

 ,  or  an  ,  an'*.  Ihe 

bad  component  has  to  be  replaced. 
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f.      The  most  likely  problem  that  f;an  happen  with  an  electronic  ignition  is  that  the 

 will  go  bad,  and  replacing  the  

 will  correct  electronic  ignition  problems. 

 are  another  common  proble.n  with  electronic 


ignitions. 

Select  true  statements  concerning  breaker-point  ignition  systems  by  placing  an  "X" 
beside  each  statement  that  is  true. 

{NOTE  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 a.      Breaker-point  ignition  systems  are  also  called  magneto  Ignitions  or  ET 

ignitions. 

 b.      Breaker-point  ignition  systems  have  been  pretty  much  phased  out,  but 

technicians  will  still  run  into  them  often  and  need  to  become  proficient  at 
servicing  these  older  type  ignition  systems. 

 ^c.      Breaker-point  ignition  service  is  almost  always  delegated  to  high-level 

technicians. 

 6.      Breaker-point  ignition  systems  require  periodic  service  and  replacem^snt 

of  points  and  condensers  to  maintain  engine  performance. 

 e.      A  brt^aker-pcint  ignition  system  consists  of: 

1)  A  point  cam  to  close  the  points 

2)  A  spring-loaded  breaker  point  assembly 

3)  A  condenser 

4)  An  ignition  coil 

5)  A  battery  and  coil 

 f.      When  points  are  replaced,  the  condenser  should  also  be  replaced. 

 JQ.      Some  breaker-point  ignition  systems  require  a  battery  as  a  power  source 

and  some  do  not  have  battery  power,  but  both  systems  are  serviced  ths 
same. 
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TEST 


Select  true  statements  concerning  energy  transfer  ignition  systems  by  placing  an  "X" 
beside  each  statement  that  is  true. 

 a.      Energy  transfer  ignition  systems,  ET's,  can  be  ..ansistorized  or  work  with 

points  and  a  condenser. 

 b.      ETs  have  a  primary  ignition  coil  which  is  the  power  source  and  require  a 

bcttery  or  outside  power  source  as  most  other  ignition  systems  do. 

 c.      Most  dirt  bikes  and  racing  models  of  ATV's  have  ET  ignition  systems 

because  they  are  self-contained,  waterproof,  and  virtually  indestructible. 

 d.      If  an  ET  system  is  transistorized,  it  is  serviced  as  an  electronic  ignition, 

and  if  the  ET  system  has  breaker  points  and  a  condenser  it  is  serviced  like 
a  breaker-point  ignition  system. 

 e.      The  basic  difference  between  an  ET  system  and  an  electronic  system  is 

that  the  ET  system  works  on  alternating  current  and  the  electronic  ignition 
works  on  direct  current  only 

Complete  statements  concerning  guidelines  for  Ignition  service  by  inserting  the  word(s) 
that  best  completes  each  statement. 

a.  When  an  ignition  system  is  driven  by  a  camshaft,  the  cam  chain  must  always  be 
 before  ignition  service  is  started. 

b.  New  spark  plugs  of  the  correct  heat  range  should  he  installed  when  the  ignition 

is  turned  up,  and  should  always 

be  carefully  checked. 

c.  When  replacing  sgnition  points,  always  replace  the  too. 

d.  Dynamic  ignition  timing  should  always  be  verified  with  a   

.  while  the  engine  is  running  at  normal  operating  rpm,  or  as  speci- 


fied in  the  service  manual. 

To  prevent  premature  rubbing  block  wear  and  ignition  timing  changes,  always 
 the  point  cam  with  a  quality  


f.  When  servicing  a  breaker-point  ignition  system,  remember  that  

occurs  at  the  instant  the  points  open,  not  when  the  points  close. 

g.  Point  gap  regulates  the  amount  of  time  that  the  points  are  closed  so  that  a  cir- 
cuit can  be  completed  and  allow  a  to  build  up  in 

the  ignition  coil 

h.  When  points  open,  it  breaks  the  causing  the  magnetic  field  in 

the  coil  to  collapse  and  produces  a  high  voltage  spark  tnat  goes  to  the  spark 
plug. 


TEST 

(NOTE:  If  the  following  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  instruc- 
tor when  it  should  be  completed.) 

6.    Demonstrate  the  ability  to  service  a  breaker-point  ignition  system.  (Job  Sheet  #1) 


BASIC  IGNITION  TUNE-UP 
UNIT  XV 


ANSWERS  TO  TEST 


a.  4 

b.  3 

c.  1 

d.  6 

e.  5 

f.  2 

a.  Transistorized  ignition 

b.  Electronic  ignition  systems 

c.  Ignition  timing 

d.  Verification 

e.  Defective  pulser  generator,  bad  spark  unit,  ignition  coil 

f.  Spark  unit,  spark  unit 

g.  Dirty  connections 

a,  b,  d,  f,  g 
a,  c,  d 

a.  Adjusted 

b.  Spark  plug  gap 

c.  Condenser 

d.  Timing  light 

e.  Lubricate,  point  cam  lubricant 

f.  Spark 

g.  Magnetic  field 

h.  Circuit 

Performance  skills  evaluated  by  practical  tests 
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BASIC  ENGINE  TUNE-UP 

UNIT  XVI 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  sequence  of  engine 
tune-up  from  changing  sparl^  plugs  to  changing  the  oil  and  oil  filter.  The  student  should  also 
be  able  to  discuss  special  tools  and  equipment  needed  for  an  engine  tune-up,  and  procedures 
for  compression  and  leak-down  tests.  The  student  should  also  be  able  to  adjust  valves,  adjust 
carburetors,  synchronize  carburetors,  mal<e  a  cam  chain  adjustment,  and  inspect  ignition  tim- 
ing. These  competencies  will  be  evidenced  by  con^ectly  completing  the  procedures  outlined  in 
the  assignment  and  job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  basic  engine  tune-up  with  their  correct  definitions. 

2.  Complete  statements  concerning  engino  tune-up  preparations. 

3.  Complete  statements  concerning  engine  tune-up  sequence. 

4.  Complete  statements  concerning  spark  plug  inspection. 

5.  Select  true  statements  concerning  valve  adjustment. 

6.  Complete  statements  concerning  cam  chain  adjustment. 

7.  Complete  statements  concerning  ignition  timing. 

8.  Complete  statements  concerning  ignition  timing  marks. 

9.  Complete  statements  concerning  air  filter  service. 

10.  Select  true  statements  concerning  crankcase  ventilation. 

11.  Complete  statements  concerning  carburetor  adjustment. 

12.  Complete  statements  concerning  carburetor  synchronization. 

13.  Complete  statements  concerning  oil  and  filter  service. 
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14.  Select  proper  shim  thicknesses  for  shim-type  valve  adjustment.  (Assignment 
Sheet  #1) 

15.  Demonstrate  the  ability  to: 

a.  Perform  a  compression  test  on  a  motorcycle  engine.  (Job  Sheet  #1) 

b.  Perform  a  leak-down  test  on  a  motorcycle  engine.  (Job  Sheet  #2) 

c.  Adjust  the  valves  on  a  motorcycle  engine.  (Job  Sheet  #3) 

d.  Adjust  cam  chain  tension.  (Job  Sheet  #4) 

e.  Inspect  ignition  timing.  (Job  Sheet  #5) 

f.  Service  an  air  filter.  (Job  Sheet  #6) 

g.  Adj'j.st  a  motorcycle  carburetor  using  an  exhaust  gas  analyzer.  (Job  Sheet 
#7) 

h.  Synchronize  carburetors  on  a  multi-cylinder  motorcycle  engine.  (Job  jheet 
#8) 

i.  Change  engine  oil  and  filter.  (Job  Sheet  #9) 
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A  BASIC  ENGINE  TUNE-UP 

UNiT  XVI 


SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Demonstrate  how  to  use  a  timing  light  and  discuss  the  concept  of  "timing"  in  general. 

H.  Demonstrate  how  to  adjust  valves  of  the  adjusting  screw  type  and  shim  type. 

I.  Demonstrate  the  proper  use  of  a  carb  stick  in  synchronizing  carburetors  and  impress 
upon  students  the  necessity  of  working  with  care  when  using  a  carb  stick  and  to  make 
sure  they  maintain  the  carb  stick  in  a  vertical  attitude  at  all  times. 


J.  Demonstrate  both  methods  of  carburetor  adjustment. 
K.      Demon;jtrate  cam  chain  adjustment. 


L      Demonstrate  the  procedure  for  making  a  dry  and  wet  compression  test  and  a  leak-down 
test. 

M.     Show  students  the  special  tools  required  for  engine  tune-up  and  discuss  their  proper 
use. 

N.     Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy  Motorcycle  Repair.  Stillwater,  OK  74074:  Mid-America  Vocational 
Curriculum  Consortium,  1977. 

B.  Hires,  Bill,  Mark  Taylor,  and  Mike  Bundy  Small  Engine  Repair  TwO'Strol<e  and  Four-Strol^e 
Cycle.  Stillwater,  OK  74074:  Mid-America  Vocational  Curriculum  Consortium,  1985. 

C.  Crouse,  William  H.,  and  Donald  L.  Anglin.  Motorcycle  Mechanics.  New  York  City,  NY:  Gregg' 
Division  McGraw-Hill  Book  Company,  1982. 

D.  Johns,  Bruce  A.,  and  David  D.  Edrrmndson.  Motorcycles  Fundamentals,  Service,  Repair.  South 
Holland,  IL:  The  Goodheart-Willcox  Co.,  Inc.,  1984. 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 

INFORMATION  SHEET 


i.     Terms  and  definitions 

A.  Blow-by  —  The  combustion  pressure  that  Is  forced  past  piston  rings  and 
down  into  the  crankcase 

B.  Carbon  monoxide  —  A  poisonous  gas  produced  by  the  Incomplete  burning 
of  substances  containing  carbon 

C.  Carb  stick  —  A  closely-spaced  series  of  four  or  six  glass  columns  about 
three  feet  long  with  the  lower  ends  submerged  in  a  reservoir  of  mercury  and 
a  hose  attached  to  the  other  end  so  it  can  be  attached  to  a  manifold  to  mea- 
sure manifold  vacuum 

D.  EPA  standards  —  Standards  set  by  the  environmental  protection  agency  to 
limit  the  amount  hydrocarbons  and  carbon  monoxide  that  are  exhausted  by 
an  engine 

E.  Hydrocarbon  —  The  amount  of  unburned  gasoline  or  oil  vapor  exhausted 
by  a  running  engine 

F.  Detonation  —  Engine  pings  or  knocks  produced  by  excessive  heat,  exces- 
sive compression,  or  gasoline  with  too  low  an  octane 

G.  Pre-lgnltlon  ^  Ignition  timing  that  Is  advanced  to  a  degree  that  causes 
pinging  or  clattering  and  can  result  In  engine  failure 

H.  Vacuum  gauge  set  —  A  frame-mounted  set  of  gauges  designed  to  show 
manifoid  vacuum  on  individual  cylinders 

il.     Engine  tune-up  preparations 

A.  Many  motorcycle  owners  don't  understand  the  mechanics  of  engine  opera- 
tion and  frequently  take  a  bike  In  for  a  tune-up  when  the  real  problem  Is 
mechanical  wear  or  damage. 

B.  There  are  some  conditions  which  usually  Indicate  that  e(n  engine  may  need 
more  than  a  tune-up: 

1.  An  oily  exhaust  pipe  or  excessive  smoke  out  the  exhaust  pipe 

2.  An  air  filter  that  Is  saturated  with  engine  oil 

3.  Excessive  engine  noise 

4.  Spark  plugs  that  are  fouled  with  oil  or  burned  excessively 
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5.  An  engine  th£t  uses  an  e*,.  ^ssive  amount  of  oil 

6.  An  engine  that  is  missing  on  one  or  more  cyiinders 

C.  When  an  engine  is  suspected  of  having  severe  wear  or  damage,  it  is  recom- 
mended that  the  engine  be  tested  for  compression  or  that  a  ieak-down  test 
be  performed  to  verify  problems. 

III.     Engine  tune-up  sequence 

A.  Spark  piug  inspection  and  replacement  —  New  plugs  are  almost  always 
required  and  the  old  plugs  provide  clues  to  indicate  the  condition  of  the 
engine;  do  this  first 

B.  Valve  adjustment  —  Must  be  made  while  the  engine  Is  cold,  and  since  it 
affects  Individual  cylinder  performance.  It  must  be  done  before  carburetor 
adjustment;  do  this  second 

C.  Cam  chain  adjustment  —  Affects  ignition  and  cam  timing  which  affects 
individual  cylinder  performance,  and  it  must  be  done  before  carburetor 
adjustment;  do  this  third 

D.  Ignition  timing  —  GreatJy  affects  individual  cylinder  performance,  and 
since  the  ignition  is  sometimes  driven  by  the  cam  chain.  It  should  be  done 
after  cam  chain  adjustment  and  before  carburetor  adjustment;  do  this 
fourth 

E.  Air  filter  service  —  Must  be  done  before  carburetor  adjustment  because  a 
clogged  filter  will  affect  overall  engine  performance  and  give  improper  eval- 
uation of  carburetor  condition;  do  this  fifth 

F.  Crankcase  ventilation  service  —  This  usually  means  no  more  than  check- 
ing the  hose  from  the  crankcase  to  the  air  box,  but  some  models  do  have 
filters  and  valves  that  may  require  cleaning;  do  this  sixth 

G.  Carburetor  adjustment  —  Assures  that  the  individual  carburetors  are  per- 
forming properly;  do  this  seventh 

Carburetor  synchronization  —  Assures  that  all  carburetors  are  performing 
equally  and  that  each  cylinder  Is  getting  the  air-fuel  mixture  required  to  do 
its  sharo  of  the  work;  do  this  eighth 

I.  Oil  and  filter  change  —  Should  be  done  while  the  engine  is  still  warm  to 
assure  that  al!  contaminants  are  suspended  in  the  oi!  so  they  v;i!!  drain  out; 
do  this  last 

(NOTE:  If  the  engine  is  cold,  the  contaminants  will  be  settled  at  the  bottom 
of  the  crankcase  and  will  only  partially  drain  out.) 
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iV.     Spark  plug  inspection 

A.  The  condition  of  the  spark  plugs  can  provide  valuable  clues  to  engine  prob- 
lems, so  spark  plugs  should  always  be  removed  and  inspected  as  the  first 
step  In  engine  tune-up. 

B.  To  indicate  normal  vjear,  the  spark  plug  insulator  v;ill  be  brown,  tan,  or.  If 
unleaded  fuel  is  used,  gray. 

C.  Electrode  wear  will  be  proportionate  to  the  number  of  miles  of  service. 

D.  Normal  coloration  and  wear  in  a  spark  plug  indicates  that  the  engine  is  per- 
forming well  and  that  the  spark  plug  is  of  suitable  heat  range. 

E  If  an  insulator  appears  chalk  white  and  blistered,  it  means  the  cylinder  is 
overheating. 

R      Conditions  that  can  cause  spark  plug  overheating  are: 
1.    Advanced  ignition  timing 
Z    Clogged  carburetor 

3.  Intake  air  leaks 

4.  Wrong  spark  plug  heat  range 

5.  Lean  air/fuel  mixture 

G.  If  an  insulator  appears  black  and  oily,  it  may  indicate  that  the  engine  air-fuel 
mixture  is  too  rich  or  that  the  rings  are  bad  and  letting  oil  into  the  combus- 
tion chamber. 

H.  New  spark  plugs  should  be  inspected  for  proper  gap,  and  the  gap  should  be 
reset  if  it  does  not  meet  specifications  in  the  service  manual.  (Figure  1) 

FIGURE  1 


Spark  Gap 
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Valve  adjustment 

A.  Motorcycle  engine  valve  adjustments  are  necessary  to  provide  a  small 
amount  of  clearance  between  the  valve  stem  and  the  rocker  arm  or  cam- 
shaft. 

B.  The  valve  clearance  is  necessary  so  that  the  valve  will  completely  seat  on 
the  engine  valve  seat  ana  compensate  for  component  expansion  caused  by 
engine  heat. 

C.  Exhaust  valves  usually  require  more  clearance  than  intake  valves  because 
they  get  hotter  than  intake  valves. 

D.  Rocker  arms  are  mechanical  means  to  open  valves,  and  springs  are  the 
mechanical  means  of  closing  valves,  so  rocker  arms  and  springs  must  be  in 
good  condition. 

E  Valve  clearance  adjustments  are  usually  made  with  an  adjusting  screw 
secured  by  a  lock  nut  or  by  changing  the  thickness  of  a  shim  between  the 
camshaft  and  valve  stem. 

F.  Valve  shims  come  in  a  wide  range  of  thicknesses,  and  can  be  easily 
selected  to  adjust  valves  to  the  clearances  required  of  different  engines. 

(NOTE:  Assignment  Sheet  #1  gives  good  examples  of  shim  selection  and 
provides  a  practical  exercise  in  shim  selection.) 

G.  Alwc  /s  install  valve  shims  with  the  marking  away  from  the  cam  shnft  so  the 
markings  will  not  be  worn  off  by  the  camshaft,  and  technicians  servicing 
the  valves  at  a  later  date  will  know  what  size  shim  was  there. 

Cam  chain  adjustment 

A.  A  properly  tensioned  cam  chain  will  insure  that  the  valves  operate  in  time 
with  piston  movement. 

B.  Excessive  play  in  a  cam  chain  will  cause  erratic  valve  timing. 

C.  Excessive  play  in  a  cam  ohain  will  cause  premature  wear  to  the  tensioning 
device,  cam  chain  guides,  rollers,  sprockets,  and  the  chain  itself. 

D.  Excessive  play  can  be  detected  by  the  slapping  sound  a  chain  makes  at  low 
engine  rpm's. 

E.  Cam  chain  tension  is  usually  adjusted  automatically  by  a  spring  or  engine 
oil  pressure. 

F.  Cam  chain  tension  adjustments  vary  greatly  from  model  to  model,  and  It's 
one  service  area  where  a  technician  should  always  consult  the  appropriate 
service  manual. 
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ViL     Ignition  timing 

A.  Ignition  timing  is  important  to  engine  performance  because  the  spark  in  the 
combustion  chamber  must  occur  at  a  precise  instant  related  to  engine  rpm. 

B.  As  engine  rpm  increases,  the  spark  must  occur  at  a  point  in  advance  of 
TDC. 

C.  Igniting  the  air-fuel  mixture  sooner  allows  the  fuel  to  burn  completely  by  the 
time  the  piston  reaches  TDC,  and  this  exerts  maximum  force  on  the  piston 
to  push  it  back  down  the  cylinder. 

D.  if  ignition  occurs  too  far  in  advance  of  TDC,  it  causes  excessive  forces  on 
the  piston  v/hich  can  be  detected  by  the  sounds  of  knocking  or  pinging. 

Vlii.     Ignition  timing  marks 

A.  Ignition  timing  marks  are  found  on  the  flywheel  or  on  the  alternator  rotor. 

B.  Ignition  timing  marks  are  always  referenced  to  a  fixed  mark  on  the  engine 
case  or  the  timing  plug  hole. 

a     There  are  three  types  of  ignition  timing  marks: 

1.  T  means  TDC,  and  when  T  is  lined  up  with  the  index  mark,  the  cylin- 
der is  at  top  dead  center. 

Z  F  is  a  timing  mark  for  low  engine  speed,  and  it  should  align  with  the 
index  mark  when  the  engine  is  idling. 

3.  The  two  other  timing  marks  that  are  close  together  indicate  the  range 
of  advanced  timing  and  the  index  mark  should  align  with  or  be  in 
between  these  two  marks  when  the  engine  is  running  at  high  rpm. 

D.  Timing  advance  Is  controlled  automatically  by  an  advancer  unit  that  has  to 
be  replaced  If  it  is  bad  because  it  cannot  be  adjusted. 

E  Some  ignition  units  can  be  moved  by  hand  for  minor  adjustment,  but  most 
ignition  units  are  fixed  and  cannot  be  adjusted. 

IX.     Air  filter  service 

A.  The  purpose  of  an  air  filter  is  to  trap  dust  and  dirt  that  would  otherwise  get 
into  the  engine  and  cause  rapid  wear  and  premature  component  failures. 

B.  A  clean  air  supply  of  sufficient  volume  is  critical  to  good  engine  perform- 
ance. 

C.  The  air  filter  should  always  be  checked  and  serviced  or  replaced  on  a  peri- 
odic basis  and  should  always  be  checKed  when  the  engine  is  tuned  up. 
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D.  There  are  two  types  of  motorcycle  filters  and  each  demands  a  specific  type 
of  service: 

1.  Dry^Iement  filters  are  usually  found  on  street  bikes  that  are  ridden 
mostly  on  paved  surfaces. 

2.  Dry^Iement  filters  are  made  of  paper  and  wood  pulp  and  can  some- 
times be  blown  out  and  reused. 

3.  Dry^Iement  filters  should  never  be  v/ashed  in  water  or  solvent 
because  it  will  ruin  the  paper-wood  pulp  element. 

4.  Foam  rubber  or  washable  gauge  filters  are  usually  found  on  dirt 
bikes  or  ATVfe  that  are  ridden  in  dusty  or  muddy  conditions. 

5.  Foam  and  washable  gauge  filters  work  because  they  are  saturated 
with  special  oil  that  dust  particles  readily  stick  to. 

6.  Foam  and  washable  gauge  filters  can  usually  be  used  again  afte. 
cleaning. 

E.  Air  filters  are  usually  housed  in  an  "air  box"  that  may  be  under  the  seat  or  in 
a  protected  area  that  will  permit  unrestricted  air  flow. 

X.     Crankcase  ventilation 

A.  Crankcase  ventilation  is  ne^.essary  to  exhaust  gases  that  blow  by  the  rings 
during  the  combustion  process,  and  prevents  pressure  build-up  that  could 
cause  crankcase  oil  leaks. 

B.  Crankcase  ventilation  is  in  the  area  where  the  oil  is  contained,  so  crank- 
case ventilation  must  be  designed  to  exhaust  only  air  and  gas,  but  no  oil. 

C.  Sometimes  crankcase  ventilation  is  ducted  into  the  air  box  so  that  the 
escaping  gases  and  fumes  will  be  pulled  into  the  engine  and  burned. 

D.  The  crankcase  ventilation  system  is  so  designed  that  it  is  usuahV  mainte- 
nance free,  but  sometimes  the  hose  that  leads  from  the  crankcase  to  the  air 
box  wil!  come  off,  wear,  out,  or  get  kinked,  and  in  that  case,  the  hose  should 
be  replaced. 

XI.     CsrbuFetor  adjustment 

A.  Carburetor  adjustment  is  seldom  necessary  because  carburetors  are  pre- 
set at  the  factory,  and  have  antf-tampering  devices  that  must  be  removed  to 
make  adjustments. 

B.  The  adjustments  that  can  be  made  with  the  pilot  screw  generally  affect  the 
idle  or  slow-speed  circuit  and  no  other  adjustment  is  usually  necessary. 
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C.  When  fine  tuning  a  carburetor,  the  idie  drop  method  based  on  engine  rpm 
can  be  used,  but  analyzing  exhaust  emissions  with  a  me\e\  is  also  an 
acceptable  procedure. 

D-  Carburetor  adjustments  do  affect  exhaust  emission  standards,  and  adjust- 
ments should  never  result  in  conditions  that  do  not  meet  EPA  standards. 

XIK     Carburetor  synchronization 

A.  Multi-cylinder  engines  that  use  more  than  one  carburetor  must  sometimes 
have  the  carburetors  synchronized  so  Ihat  aii  carburetors  are  performing  on 
an  equai  ievei. 

B.  Unsynchrcnized  cariDuretors  will  cause  the  engine  to  run  roughiy,  cause  the 
engine  to  bacltfire  during  deceleration,  and  generaiiy  perform  pooriy. 

C.  Carburetors  can  be  synchronized  with  two  different  kinds  of  equipment: 

1.  The  carb  sticl^  is  probably  the  most  commoniy  used  because  ifs  a 
reiativeiy  inexpensive  piece  of  equipment. 

2.  The  carb  stick  aiso  provides  highly  visibie  resuits  that  are  easy  to 
compare. 


3.    Most  of  aii,  the  carb  stick  is  highiy  accurate. 


4.  A  vacuum  gauge  set  accompiishes  the  same  thing  as  a  carb  stick, 
but  comparing  resuits  is  sometimes  difficuit. 

5.  Both  instruments  are  deiicate  and  must  be  handled  with  care 
because  a  dropped  vacuum  gauge  wouid  probabiy  have  to  be 
repiaced,  and  a  dropped  carb  stick  wouid  probably  break  into  pieces. 

D.  NEVER  rev  an  engine  when  you're  synchronizing  carburetors  and  have  a 
carb  stick  hooked  up  because  the  Increase  in  manifoid  vacuum  wouid  puii 
the  merc'»'7  from  the  carb  stick  into  the  engine  and  exhaust  it  as  poisonous 
mercury  gas. 

E,  Aiways  use  or  store  a  carb  stick  in  a  vertical  position  to  prevent  mercury 
from  spiiiing  out. 

XIII.     Oil  and  filter  senfice 

A,  Oil  should  be  changed  at  regular  intervals  related  to  mileage  and  the  type  of 
sen/ice  for  which  the  motorcycle  is  used. 

B.  The  oil  filter  should  alv/ays  be  changed  when  the  oil  is  changed. 


ERLC 


6V5 


744 


INFORMATION  SHEET 


C.  Oil  selection  should  be  made  on  the  basis  of  seasonal  temperatures  and 
should  always  be  top-quality  oil. 

D.  Oil  drain  plugs  and  filter  bolts  should  always  be  torqued  to  specifications. 

E.  The  engine  should  always  be  warm  before  starting  an  oil  change,  and  the 
most  desirable  time  for  an  oil  change  is  shortly  after  a  motorcycle  has  been 
ridden. 

(NOTE:  If  oil  is  warm,  contaminants  will  still  be  suspended  and  will  drain 
out  with  the  oil,  but  if  the  oil  is  cold,  the  contaminants  will  settle  to  the  bot- 
tom of  crankcase  and  not  drain  out  with  the  oil.) 

F.  Keep  motor  oil  off  your  hands  as  much  as  possible  during  oil  and  filter  serv- 
ice because  most  oils  contain  detergents  and  hydrocarbons  that  can  be 
both  irritating  and  damaging  to  the  skin. 
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ASSIGNMENT  SHEET  #1  -  SLLECT  PROPER  SHIM  THICKNESS 
FOR  SHIM  TYPE  VALVE  ADJUSTMENT 


Directions:  Read  the  background  information  below  and  respond  to  the  questions  that  fotlow. 

Background:  >^lve  shims  are  usually  available  in  thicknesses  ranging  from  1.50mm  to  3.5mm 
in  Increments  of  .05mm.  When  replacing  a  shim,  if  the  exact  thickness  cannol  be  found,  the 
shim  that  is  closest  to  the  required  thickness  will  usually  be  within  the  sen/ice  limit. 

Example:  If  the  service  manual  valve  clearance  limit  is  from  .10  to  .20mm,  and  the  present 
clearance  is  .26mm,  it  means  the  shim  has  to  be  increased  by  a  minimum  of 
.06mm. 

If  the  present  shim  thickness  is  2.60mm  (and  the  thickness  will  be  marked  on  the 
shim),  the  best  way  to  correct  the  problem  is  to  increase  the  shim  thickness  two 
full  sizes  (remember  shims  come  in  thickness  increments  of  .05mm,  so  increasing 
tv/o  full  sizes  would  give  .10mm),  and  this  means  scslecting  a  2.70mm  shim. 

This  would  bring  the  valve  clearance  to  .16mm  which  would  be  about  mid-point 
between  the  .10mm  and  .20mm  clearance  limits  from  the  sen/ice  manual. 

Problems:  Assume  that  the  valve  clearances  listed  in  the  service  manual  are  .08mm  to 
.13mm.  Check  the  shim  clearance  measurements  and  present  shim  sizes  in  the 
following  chart  and  select  the  correct  shim. 


Measured 

Present 

New  Shim 

Clearance 

Shim  Size 

Size  Needed 

1. 

.10mm 

2.60mm 

2. 

.05mm 

2.60mm 

3. 

.20mm 

2>50mm 

4. 

.11mm 

2.65mm 

5. 

.18mm 

2.70mm 
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1.  2.60mm  (present  size  shim  is  okay) 

2.  2.55mm 

3.  2.60mm 

4.  2.60mm  (present  shim  size  is  okay) 

5.  2.80mm 
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JOB  SHEET  #1  ~  PERFORM  A  COMPRESSION  TEST 
ON  A  MOTORCYCLE  ENGINE 

Tools  and  materials 

1.  Motorcycle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Compression  gauge  set 

6.  Pencil 

7.  Safety  glasses 

Routine  #1  —  Checking  dry  compression 

1.  Put  safety  glasses  on. 

2.  Secure  the  bike  In  an  upright  position. 

3.  Start  the  engine  and  warm  it  to  normal  operating  temperature. 

4.  Remove  the  spark  plug(s). 

5.  Select  the  proper  adapter  and  screw  It  into  the  spark  plug  hole.  (Figure  1) 


FIGURE  1 
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Clip  the  compression  tester  to  the  adapter.  (Figure  2) 


FIGURE  2 


Hold  the  compression  gauge  so  you  can  read  it. 

Turn  the  throttle  on  the  motorcycle  to  a  wide  open  position.  (Figure  3) 
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10.    Read  and  record  your  results  here:  

a.  If  compression  Is  low,  It  could  be  a  problem  with  the  head  gasket,  the 
valves,  or  the  pistons  and  rings. 

(NOTE:  Top  end  repairs  will  be  covered  In  a  later  unit,  but  for  now,  continue 
your  troubleshooting.) 

b.  If  compression  appears  to  be  okay,  the  problem  Is  somewhere  else. 

c.  If  compression  Is  low,  a  wet  test  will  help  you  further  Isolate  the  problem. 
C    Have  your  Instructor  check  your  work. 

Routine  #2  —  Making  a  wet  compression  test 

1.  Leave  your  safety  glasses  on. 

2.  Remove  the  compression  gauge  adapter  from  the  spark  plug  hole. 

3.  Squirt  a  small  amount  of  engine  oil  Into  the  spark  plug  hole.  (Figure  5) 


4.  Replace  the  adapter  In  the  spark  plug  hole. 

5.  Repeat  the  compression  checking  procedure  outlined  In  Routine  #1. 

a.  If  compression  increase  is  noticeable,  the  problem  is  mostly  likely  with  the 
piston  and  rings. 

(NOTE:  Piston  and  ring  service  will  be  covered  in  another  unit.) 

b.  If  there  is  little  or  no  Increase  In  compression,  the  problem  Is  mostly  likely 
in  the  valves  or  possibly  the  head  gasket. 

[H    Have  your  instructor  check  your  work. 

6.  Clean  up  area  and  return  tools  and  equipment  to  proper  storage. 


FIGURE  5 
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JOB  SHEET  #2  -  PERFORM  A  LEAK-DOWN  TEST  ON 
A  MOTORCYCLE  ENGINE 

Tools  and  materials 

1.  Motorcycle  or  engine  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towel 

5.  Cylinder  leak-down  tester 

6.  Pencil 

7.  Minimum  60-Ib.  compressed  air  supply 

8.  Safety  glasses 
Procedure 

1.  Checl<  to  make  sure  the  area  is  free  of  fire  hazards  and  that  there  is  a  fire  extin- 
guisher  nearby 

2.  Put  on  safety  glasses. 

3.  Remove  the  spark  plug.  (Figure  1) 


FIGURE  1 
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4.    Put  the  engine  at  TDC  on  the  compression  stroke. 

(NOTE  On  a  four-stroke  engine,  make  certain  it  is  not  on  TDC  between  the 
exhaust  and  intake  stroke,  so  if  you  have  doubts,  ask  your  instructor  for  help.) 

6.    Lock  the  crankshaft  in  place  so  that  it  cannot  turn  during  this  test.  (Figure  2) 

(CAUTION:  Have  your  instructor  check  to  make  sure  the  crankshaft  is  secure 
because  if  it  turns  when  compressed  air  is  applied  to  the  engine  it  wiii  invalidate 
the  test  and  perhaps  injuro  you  or  somebody^d!s8.) 
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Hook  the  leakage  tester  to  the  adapter.  {Figure  4) 

(CAUTION:  if  you're  using  a  manuaiiy  adjustable  tester,  make  certain  that  the 
regulator  control  is  backed  out  aii  the  way  so  there  wi!i  be  no  immediate  surge  of 
pressure  in  the  cylinder  when  you  turn  the  compressed  air  on.) 


FIGURE  4 


Hook  the  compressed  air  line  onto  the  tester/(Flgure  5) 
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10.  Use  the  troubleshooting  log  that  accompanies  this  job  sUaet  to  record  the  pres- 
sure readings  on  both  gauges. 

a.  {f  both  gauges  read  the  same,  it  means  there  is  zero  leakage  and  there  is 
no  problem  v;ith  compression. 

b.  If  the  second  gauge  reads  less  than  60  PSI,  divide  that  figure  into  60,  and 
then  subtract  that  figure  from  100  to  get  your  percentage  of  leakage. 

Example:  If  the  second  gauge  reads  40  PSI,  40  divided  by  60  equals 
approximately  66,  and  66  from  100  leaves  33,  so  the  leakage  Is 
33  percent 

11.  Consult  your  service  manual  for  the  maximum  allowable  leakage,  and  record  that 
figure  here:  

a.  If  you  get  an  unallowable  percentage  of  leakage,  you  can  isolate  the  prob- 
lem by  listening  for  and  feeling  the  source  of  the  escaping  air. 

(NOTE  This  sometimes  requires  removing  the  exhaust  pipe,  the  carbu- 
retor, the  dipstick,  or  the  oil  filter  plug.) 

b.  If  the  percentage  of  leakage  is  within  allowable  limits,  then  compression 
is  okay 

□    Have  your  instructor  check  your  work  before  removing  any  test  equipment. 

12.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #3  ~  ADJUST  THE  VALVES  ON  A  MOTORCYCLE  ENGINE 

A.     Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  sei  :e  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towel 

5. 

Feeler  gauge  sets  (two  required) 

6. 

S\v  is  as  required 

7. 

Pencil 

8. 

Safety  glasses 

B.     Routine  #1  —  Making  a  lock  nut  and  adjuster  screw  valve  adjustment 
1.    Put  on  safety  glasses. 

Z    Remove  the  gas  tank  only  if  necessary  and  set  it  in  a  safe  place. 

3.  Remove  the  flywheel  cover  or  timing  mark  inspection  plug  so  you  will  be  able  to 
turn  the  crankshaft. 

4.  Remove  the  valve  adjusting  caps  or  covers. 
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Turn  the  crankshaft  manually  and  watch  the  intake  val/e  rocker  arm  until  it 
opens,  then  cljses  the  Intake  valve.  (Figure  1) 


FIGURE  1 


Watch  for  the  T  mark  on  the  flywheel  to  align  with  the  static  timing  mark  on  the 
crankcase,  and  leave  the  crankshaft  in  that  position.  (Figure  2) 

(NOTE  The  T  means  that  the  piston  is  at  top  dead  center  on  the  compression 
stroke,  both  intake  and  exhaust  valves  are  closed,  and  it  is  the  only  position  in 
v;hich  valve  clearance  can  be  accurately  measured.) 


FIGURE  2 


Check  the  service  manual  for  the  recommended  valve  clearances,  and  write  both 
the  intake  and  exhaust  clearances  on  the  valve  service  log  that  accompanies  this 
Job  sheet. 
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8.    Measure  the  intake  and  exhaust  valve  clearance  by  inserting  the  feeler  gauge 
between  the  adjusting  screw  and  vaive  stem.  (Figure  3) 

FIGURE  3 


9.    Keep  measuring  until  you  find  the  blade  thicl<ness  that  will  fit  into  the  clearance 
and  can  be  worked  in  and  out  with  only  a  slight  drag. 

10,    Record  your  measurements  on  the  service  log. 

11     Adjust  the  valves  with  the  following  procedure: 

a  Loo^ven  the  lock  nut  and  turn  the  adjusting  screw  clockwise  to  decrease 
the  valve  clearance  or  counterclockwise  to  increase  the  valve  clearance. 
(Figure  4) 

FIGURE  4 


Insert  the  appropriate  size  feeler  gauge  blade  Into  the  gap  between  the 
valve  stem  and  the  valve  adjusting  screw  and  turn  the  adjusting  screw 
clockwise  or  counterclockwise  until  there  Is  a  slight  drag  on  the  feeler 
gauge  blade  when  you  move  It  in  and  out. 
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c.  If  you  are  working  with  a  three  or  four-valve  cylinder  head  that  uses  a 
forked  or  single  rocker  arm  that  pushes  both  valves  open,  both  valves  have 
to  be  adjusted  at  the  same  time,  and  this  requires  two  feeler  gauges.  (Fig- 
ure 5) 


FIGURE  5 


d.  While  holding  the  adjusting  screw  in  position,  tighten  the  lock  nut  down. 

e.  Recheck  the  adjustment  with  the  appropriate  feeler  gauge  blade. 

12.  Repeat  the  procedure  on  the  other  valve,  and  be  sure  to  record  all  measurements 
on  your  sen/ice  log. 

(NOTE  Some  technicians  prefer  to  tighten  the  adjustment  screw  just  a  little 
extra  before  tightening  the  lock  nut  because  when  the  Jock  nut  Is  tightened.  It 
will  pull  slack  out  of  the  adjusting  screw  and  provide  an  additional  amount  of 
clearance  that  compensates  for  the  slack  itself  and  gives  a  precise  adjustment.) 

13.  Recheck  both  valve  clearances. 

CH    Have  your  Instnjctor  check  your  work. 

14.  Replace  the  adjuv^ing  caps  or  covers,  the  flyvi/heel  cover  or  timing  mark  inspec- 
tion plug,  and  repKice  the  gas  tank  if  you  removed  it. 

C.     Routine  #2  —  Adjusting  shir^>-type  valves 

1.  Leave  your  safety  glasses  on. 

2.  Remove  the  gas  tank  only  If  necessary  and  set  it  In  a  safe  place. 

3.  Remove  the  flywheel  cover  or  timing  mark  inspection  plug  so  you  will  be  able  to 
turn  the  crankshaft. 

4.  Remove  the  valve  adjusting  caps  or  covers. 
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5. 
6. 

7. 

8. 
9. 

10. 

11. 

12. 


Rotate  the  crankshaft  until  the  Intake  valves  open  and  then  close. 

Continue  rotating  the  crankshaft  until  the  T  mark  (the  top  dead  center  mark)  Is 
aligned  with  the  static  timing  mark  on  the  crankcase. 

Leave  the  crankcase  In  that  position 

(NOTE  The  T  means  that  the  piston  is  at  top  dead  ce*  .er  on  the  compression 
stroke,  both  intake  and  exhaust  valves  are  closed,  an.,  it  Is  the  only  positon  in 
which  valve  clearance  can  be  accurately  measured.) 

Check  the  service  manual  for  the  recommended  valve  clearances,  and  write  both 
the  intake  and  exhaust  clearances  on  the  valve  service  log  that  accompanies  this 
job  sheet. 

Measure  the  intake  and  exhaust  valve  clearance  by  inserting  the  feeler  gauge 
between  the  valve  lifter  shim  and  the  camshaft.  (Figure  6) 

FIGURE  6  i^MBBHHH«BBE^^¥^*'^BHB 


Keep  measuring  until  you  find  the  blade  thickness  that  will  fit  into  the  clearance 
and  can  be  worked  back  and  forth  with  only  a  slight  drag. 

Record  your  measurements  on  the  service  log,  and  if  it's  a  multi-cylinder  engine, 
make  all  measurements  as  outlined  and  record  all  measurements. 

Compare  your  measurements  with  the  valve  clearance  limits  from  the  service 
manual  to  determine  the  shim  sizes  you  will  need  to  adjust  valve  clearances. 
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13.    Remove  and  replace  shims  until  all  corrections  are  made.  (Figure  7) 
(NOTE:  It's  best  to  cliecl<  the  service  manual  for  this  procedure.) 


FIGURE  7 


14.  Checl<  all  valve  clearances  atter  shim  installation  to  mal<e  sure  they  all  conform 
to  specifications. 

D     Have  your  instructor  checl<  your  worl<. 

15.  Replace  the  valve  adjusting  caps  or  covers,  replace  the  timing  marl<  inspection 
plug  or  flywheel  cover,  and  replace  the  gas  tanl<  if  you  removed  it. 

16.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #3 
VaSve  Service  Log 


Lock  nut  and  adjuster  screw  valves: 

Service  Manual 
Clearance 

Your 
Measurement 

Intake  1: 

Intake  2: 

Exhaust  1: 

Exhaust  2: 

onim-iype  vaives. 

Service  Manual 
Clearance 

Measurement 

rrescni 
Shim  Size 

onim  oize 
Needed 

Cvilnrfpr  1 

1 

2 

3 

4 

Cylinder  2 

1 

2 

3 

4 

Cylhder  3 

1 

2 

3 

4 

Cylinder  4 

1 

2 

3 

4 

Cylinder  5 

1 

2 

3 

4 

Cylinder  6 

1 

2 

3 

4 

Your  namfi 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 

JOB  SHEET  #4  -  ADJUST  CAM  CHAIN  TENSION 

A.  Tools  and  materials 

1.  Motorcycle  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Safety  glasses 

B.  Procedure 

1.  Put  on  safety  glasses. 

2.  Secure  the  bike  In  an  upright  position. 

3.  Che  -^k  the  sen/ice  manual  for  the  cam  chain  adjustment  procedure. 

(NOTE:  Cam  chain  adjustment  procedures  vary  significantly  from  model  to 
model,  and  there  Is  no  common  procedure  that  would  come  close  to  sen/Ing  gen> 
eral  cam  chalii  adjustments.) 

4.  Check  your  adjustment  by  listening  carefully  while  the  bike  Is  Idling  for  a  rattling 
or  a  slapping  sound  which  will  indicate  adjustment  Is  required. 

5.  Repeat  adjustment  procedures  as  required,  and  check  again. 

(NOTE:  If  the  cam  chain  will  not  adjust.  It  almost  always  means  the  chain  Is  worn 
out  and  should  be  replaced.) 

□    Have  your  instructor  check  your  work. 

6.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 


BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


JOB  SHEET  #5  -  INSPECT  IGNITION  TIMING 

Tools  and  materials 

1.  Motorcycle  as  selected  by  Instructor 

2.  Appropriate  service  manual 
3*    Basic  hiand  tools 

4.  Clean  shiop  towels 

5.  Timing  lig^nt 

6.  Piece  of  white  chalk 
7»  Safety  glasses 

Procedure 

1*    Put  on  safety  glasses. 

2.  Secure  the  bike  in  an  upright  position. 

3.  Rer  -  '  )  timing  hole  cap  or  covers  to  expose  the  timing  marks  on  the  flywheel 
or  aii^mator  rotor. 

4.  Check  the  sen/ice  manual  and  determine  which  timing  mark  you  should  be  refer- 
encing. 

5.  Locate  the  mark  on  the  flywheel  or  alternator  rotor  and  mark  it  with  a  piece  of 
white  chalk  so  it  will  be  highly  visible. 

6.  Connect  the  timing  light  to  the  #1  spark  plug  lead  and  the  battery  of  the  motorcy- 
cle. 

7.  Start  the  engine. 

8.  Check  the  timing  with  the  procedure  outlined  in  the  service  manual. 

(NOTE  Some  timing  checks  are  made  with  the  engine  idling,  and  other  timing 
checks  require  that  the  engine  be  operating  at  5,000  rpm.) 
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JOB  SHEET  #5 

9.    Adjust  timing  with  the  following  procedure  if  you  are  working  on  an  ignition  that 
can  be  adjusted: 

a.  Loosen  the  backing  plate  screws. 

b.  If  the  rotor  turns  in  a  counterclockwise  rotation,  turn  the  ignition  unit 
clockwise  to  advance  timing  and  counterclockwise  to  retard  timing. 

c.  If  the  rotor  turns  in  a  clockwise  rotation,  turn  the  ignition  unit  counter- 
clockwise to  advance  timing  and  clockwise  to  retard  timing. 

d.  Retighten  the  locking  plate  screws. 

10.  Check  timing  again  to  make  sure  It  agrees  with  specifications. 
D  Have  your  instructor  check  your  work. 

11.  Shut  off  the  engine  and  disconnect  the  timing  light. 

12.  Replace  the  timing  hole  cap  or  cover. 

13.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


JOB  SHEET  #6 


SERVICE  AN  AIR  FILTER 


A.     Tools  and  materials 


f. 

Moiorcycle  as  selected  by  Instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Compressed  air  supply 

6. 

Cleaning  solvent 

7. 

Hot,  soapy  water 

8. 

Air  filter  oil 

9. 

Safety  glasses 

B.     Routine  fr1  —  Sen/Icing  a  dry  air  filter  element 

1.  Put  on  safety  glasses. 

2.  Take  the  seat  off,  If  required,  and  then  remove.the.alr.fllter.cover.  (Figure  1) . . 


FIGURE  1 


3. 


Remove  the  air  filter. 
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4. 


Inspect  the  sealing  surface  of  the  air  filter  for  damage  or  deterioration,  and  If  the 
sealing  surface  Is  torn  or  loose,  replace  the  filter.  (Figure  2) 

FIGURE  2 


*■' ' 
•  - 

5.    Inspect  the  filter  body  for  damage,  holes,  or  deterioration  at  any  point,  and  If  the 
filter  appears  old,  or  worn,  or  damaged,  replace  it.  (Figure  3) 

FIGURE  3 


6.  Knock  the  loose  dirt  out  of  a  reusable  filter  by  tapping  It  on  a  workbench  side- 
ways. 

(NOTE:  If  a  lot  of  dirt  comes  out  of  the  filter  at  this  point,  it  is  probably  clogged 
and  should  be  replaced.) 

7.  So,  if  the  filter  appears  to  be  swelled  or  blistered:  It  is  an  indication  that  the  filter 
has  been  wet  and  It  should  be  replaced;  wetting  a  filter  causes  the  wood-pulp  In 
the  filter  to  swell  and  restrict  air  flow. 

□    Have  your  Instructor  check  your  work. 

8.  Replace  the  filter  Into  the  filter  box  and  make  sure  it  seals  properly. 

9.  Replace  the  air  filter  cover,  and  the  seat,  if  you  removed  it. 
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Routine  #2  —  Servicing  a  foam  or  washable  gauge  air  filter 
1.    Leave  your  safety  glasses  on. 

Z    Take  the  reat  off,  if  required,  and  then  remove  the  air  filter  cover  and  air  filter. 

3.    Disassemble  the  air  filter  with  the  following  procedure: 

a      If  it  is  a  foam-type  filtei  take  off  the  metal-screen  frame  that  covers  the 
filter.  (Rgure  4) 


FIGURE  4 


b.      If  it  is  a  one-piece  washable  gauge  filter,  disassembly  is  not  required. 

4.  Inspect  the  sealing  surface  on  a  one-piece  gauge  filter  for  damage  or  deteriora- 
tion. 

5.  Inspect  a  foam  filter  to  make  sure  it  hasn't  separated  along  the  seam. 

6.  Wash  either  type  filter  in  clean  solvent. 

a      If  it  is  a  foam  filter,  dip  it  in  the  solvent  a  few  times  and  squeeze  It  dry,  but 
don't  wring  It  dry  or  you'll  damage  the  foam. 


6.9S 


772 


JOB  SHEET  #6 


If  It  is  a  one-piece  filter  dip  it  in  the  solvent  several  times,  sv/fshing  It 
around  as  you  do,  and  shake  the  solvent  off.  (Figure  5) 


FIGURE  5 


7.    Wash  either  type  filter  in  hot  soapy  v/ater  to  remove  all  solvent  and  remaining 
contaminants.  (Figure  6) 


FIGURE  6 


8.  Rinse  the  filter  in  clean  water  until  it  is  free  of  soap. 

9.  Allow  the  filter  to  dry. 

□    Have  your  instruct   oheck  vour  work. 
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10. 


Oil  a  foam  filter  with  special  filter  oil  by  working  the  oil  well  into  it,  wrapping  the 
filter  in  a  clean  shop  towel,  and  then  gently  squeezing  out  any  excess  oil.  (Figure 

7) 


FIGURE  7 


11. 


Dip  a  one-piece  filter  in  oil  about  one-third  of  the  way  and  then  turn  it  over  and 
allow  oil  to  flow  over  the  rest  of  the  filter.  (Rgure  8) 


FIGURE  8 


12.  Allow  a  one-piece  filter  to  set  for  at  least  two  hours  after  oiling  so  all  excess  oil 
will  drain  off. 

13.  Install  a  foam  filler  back  onto  its  metal-mesh  frame  until  it  is  seated  properly  over 
the  frame. 

14.  Install  the  filter,  making  sure  it  seals  properly 
D    Have  your  instructor  check  your  work. 

15.  Replace  the  air  filter  cover,  and  replace  the  seat  if  you  removed  It. 

16.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


JOB  SHEET  #7  —  ADJUST  A  MOTORCYCLE  CARBURETOR 
USING  AN  EXHAUST  GAS  ANALYZER 


Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Exhaust  gas  analyzer 

6. 

Cooling  fan 

7. 

Pencil 

8. 

Auxiliary  gas  supply 

9. 

Safety  glasses 

Procedure 

1.  Put  on  safety  glasses. 

2.  Turn  the  exhaust  gas  analyzer  on  and  let  it  warm  up  for  half  an  hour.  (Figure  1) 


FIGURE  1 


3.    Check  area  to  make  sure  it  is  free  of  combustibles  and  that  there  is  a  fira  extin- 
guisher nearby. 
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Secure  the  bike  in  an  upright  position. 

Remove  the  gas  tan^'  Siid  connect  carburetor  to  auxiliary  fuel  supply,  if  needed, 
Place  the  fan  so  it  vyill  blow  over  the  motor,  and  turn  the  fan  on.  (Figure  2) 
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9.    Attach  the  exhaust  gas  analyzer  adapter  to  each  exhaust  pipe  access.  (Figure  4) 
FiGURE  4 


10.    Mai<e  certain  you  have  the  analyzer  set  so  that  you  can  analyze  only  one  cylinder 
at  a  time.  {Figure  5) 


FIGURE  5 


11.    Checl<  the  service  manual  for  the  exhaust  gas  emission  specifications  anc  v/rite 
them  down  for  reference:  (Figure  6) 


FiGURE  6 
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12.  Start  the  engine  and  allow  it  to  warm  up  to  normal  operating  temperature. 

13.  Check  each  cylinder  and  adjust  the  carburetor  pilot  screw  to  bring  that  cylinder 
within  specifications.  (Figure  7) 

FIGURE  7 


14.  Analyze  the  remaining  cylinders  and  make  carburetor  adjustments  as  needed. 
□    Have  your  instructor  check  your  work. 

15.  Shut  the  engine  off  and  give  the  exhaust  system  a  little  time  to  cool  down  before 
you  replace  the  analyzer  access  plugs. 

16.  Replace  the  limiter  caps  or  pilot  screw  access  plugs. 

(CAUTION:  in  the  foiiowing  step,  it  is  easy  to  spill  gasoline,  so  work  with  care.) 

17.  Disconnect  the  auxiliary  gas  supply  and  reinstall  the  gas  tank. 

18.  Clean  up  area  and  return  toois  and  materials  to  proper  storage. 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


JOB  SHEET  #8  -  SYNCHRONIZE  CARBURETORS  ON  A 
MULTI-CYLINDER  MOTORCYCLE  ENGINE 


Tools  and  materials 


1. 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  service  nrianual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Carb  synchronizing  stick  or  vacuum  gauge  set 

6. 

Appropriate  carburetor  adjusting  tool 

7. 

Gas  caddy  or  auxiliary  fuel  supply 

8. 

Cooling  fan 

9. 

Safety  glasses 

Procedure 

1.  Put  on  safety  glasses. 

2.  Remove  the  gas  tank  and  set  It  aside  in  a  safe  place. 

3.  Remove  the  adapter  screws  or  rubber  plugs  on  the  intake  manifold.  (Figure  1) 


FIGURE  1 
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4.  Screw  the  carb  stick  adapters  into  the  intake  manifold  where  the  adapter  screws 
or  rubber  plugs  were  removed,  if  required. 

(NOTE:  This  job  sheet  assumes  that  you  are  working  with  a  carburetor  synchro- 
nizing stick,  but  working  with  vacuum  gauges  is  a  similar  procedure.) 

5.  Attach  the  c^rb  stick  hoses  to  the  adapters  in  the  proper  sequence  so  you'll 
know  which  hose  is  measuring  which  carburetor.  (Figure  2) 


FIGURE  2 


6.  Check  the  area  to  make  sure  it's  free  of  combustibles  and  that  there  Is  a  fire  extin- 
guisher nearby 

7.  Hook  up  the  auxiliary  fuel  supply  to  the  ca/ouretors,  if  needed. 

(NOTE:  Be  sure  to  use  a  T  if  you're^ooking  into  two  inlet  linos,  and  be  sure  you 
have  shut-off  controls  for  each  line.) 

8.  Start  the  motorcycle  engine  and  allow  it  to  idle  only,  but  do  not  rev  it  up. 

(CAUTION:  if  you  rev  the  engine,  enough  vacuum  will  be  formed  In  the  carb  stick 
lines  to  iiteraily  pull  the  mercury  out  of  the  manometer  into  the  engine  and  create 
dangerous  toxic  fumes.) 

9.  Place  the  fan  in  front  of  the  motorcycle  so  it  will  direct  air  over  the  engine  to  keep 
it  from  overheating.  (Figure  3) 


FIGURE  3 
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10.  Determine  which  carburetor  is  the  master  carburetor. 

NOTE:  The  master  carbureto"  the  one  with  the  throttle  cable  attached  to  it  and 
t  will  have  no  adjusting  screws  except  for  maybe  an  idle  speed  adjusting  screw.) 

11.  Allow  the  engine  to  reach  normal  operating  temperature,  and  then  set  the  idle 
speed  at  1,000  rpm. 

12.  Identify  the  column  of  mercury  that  gives  the  reading  for  the  master  carburetor 
and  begin  comparing  the  height  of  the  ether  columns  of  mercury  with  it. 

13.  Synchronize  each  carburetor  to  the  master  carburetor  according  to  the  following 
evaluation: 

a.  If  the  column  of  mercury  is  higher  than  the  mercury  for  the  master  carbu- 
retor, it  means  that  the  manifold  vacuum  is  higher  and  the  carburetor  is  set 
too  low  or  not  getting  enough  air.  (Figure  4) 


b.  If  the  column  of  mercury  is  lower  than  the  mercury  for  the  master  carbu- 
retor, it  means  that  the  manifold  vacuum  is  lower  and  the  carburetor  is  set 
too  high  or  getting  too  much  air.  (Figure  5) 
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14    Adjust  the  Inside  carburetor  first  and  work  to  the  outside  carburetor. 

15.    Use  your  carburetor  adjusting  tool  as  outlined  In  the  service  manual  to  decrease 
or  Increase  throttle  openings  In  the  Individual  carburetors.  (Figure  6) 


FIGURE  6 


16.  Work  with  the  lock  nut  and  screw  or  with  the  spring  loaded  screw  until  the  adjust- 
ment Is  completed  on  all  carburetors. 

17.  Adjust  Idle  speed  as  required  during  synchronization  to  maintain  1,000  rpm. 

18.  Continue  making  carburetor  adjustments  until  all  columns  of  mercury  are  within 
6mm  of  the  master  carb  and  the  engine  Idle  speed  Is  at  1,000  rpm. 

19.  Stop  the  engine. 

20.  Work  the  throttle  to  wide  open  a  couple  of  times,  and  then  let  the  throttle  return 
to  the  Idle  position. 

21.  Restart  the  engine. 

22.  Check  the  columns  of  mercury  again  to  make  sure  there  has  not  been  a  dramatic 
change  In  height,  and  If  any  height  change  has  been  significant,  repeat  the  syn- 
chronization procedure. 

[H    Have  your  Instructor  check  your  work. 

23.  Remove  the  carburetor  adjusting  equipment,  replace  the  manifold  adjustment 
screv/d  or  plugs,  and  replace  the  gas  tank. 

24.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


JOB  SHEET  #9  —  CHANGE  ENGINE  OIL  AND  FILTER 

Tools  and  materials 


1. 

Motorcycle  as  selected  by  Instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  tov/els 

5. 

Filter  v/rench 

6. 

Grease 

7. 

Oil  drain  pan 

8. 

Oil  and  replacement  filter 

a 

Funnel 

10. 

Safety  glasses 

Procedure 

1. 

Put  on  safety  glasses. 

2.  Secure  the  bike  In  an  upright  position. 

(CAUTION:  If  you  spill  oil  at  any  point  In  this  procedure,  clean  It  up  Immediately 
to  avoid  creating  a  safety  hazard,  and  avoid  getting  oil  on  your  hands.) 

3.  Start  engine  and  aliow  bike  to  warm  up  to  normal  operating  temperature. 

(CAUTION:  Work  with  care  around  a  hot  engine  and  exhaust  system  or  you  will 
bum  yourself,  but  remember,  for  contaminants  to  reipain  suspended  so  they  will 
drain  with  the  oil,  the  oil  has  to  be  hot.) 
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Set  the  oil  drain  pan  In  place  and  remove  the  oil  drain  plug  and  let  the  oil  start  draining.  (Figure 

(NOTE  There  are  often  other  plugs  that  look  like  oil  drain  plugs  underneath  the  engine,  so  con- 
sult the  service  manual  to  make  sure  you  have  the  oil  drain  plug  and  not  the  gearshift  stopper 
spring  plug  or  the  middle  gear  box  oil  drain  plug.) 

FIGURE  1 


Remove  the  oil  filter  while  the  engine  oil  Is  draining,  making  sure  that  the  oil  drain 
pan  reaches  underneath  the  oil  that  spills  from  the  filter.  (Figure  2) 


FIGURE  2 


Install  a  spin-on  type  filter  with  the  following  procedure: 
a.      Clean  the  sealing  surface  on  the  engine  with  a  clean  shop  towel. 
Lightly  lubricate  the  sealing  surface  on  the  new  filter  with  oil. 
Screw  the  filter  on  until  the  sealing  gasket  makes  contact. 


b. 
c. 
d. 


Tighten  the  filter  an  additional  one-half  to  three-fourths  turn  by  hand,  but 
do  not  use  a  filter  wrench  to  tighten  a  filter  or  you  will  never  get  the  filter 
off. 
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Install  a  cannlster-type  filter  with  the  following  procedure: 

a.  Wash  the  cannlster  housing  with  solvent  and  dry  it  with  compressed  air. 

b.  Clean  the  sealing  surface  on  the  engine  with  p  clean  shop  towel.  (Figure  3) 


FIGURE  3 


c.      Install  a  new  Orlng  on  the  fllter  boIL  (Figure  4) 


FIGURE  4 
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Slide  the  filter  bolt  Into  the  housing  far  enough  to  Install  the  spring  and  the 
washer  onto  the  bolt.  (Figure  5} 

FIGURE  5 


Install  the  new  filter  onto  the  bolt,  taking  care  that  you  do  not  force  It  In 
sucli  a  way  that  you  dislodge  the  O-nng  that  Is  on  each  end  of  the  filter. 
(Figure  o) 


FIGURE  6 


Install  the  seating  0-i1ng  onto  the  filter  cannlster. 

Place  the  entire  assembly  onto  the  engine  so  that  the  tang  and  pin  that 
position  the  filter  housing  are  properly  aligned.  (Figure  7) 


FIGURE  7 
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8. 
9. 


10. 


11. 


12. 

13. 
14. 

15. 
16. 

17. 

□ 
18. 


h.     Tighten  the  oil  fiiter  bpit  to  the  torque  specified  in  the  service  manual. 

Check  to  make  sure  that  all  oil  has  drained  from  the  engme. 

Inspect  the  sealing  washer  on  the  drain  plug,  and  replace  it  If  it  is  damaged.  (Fig- 


Install  the  drain  plug  and  torque  It  to  specifications  In  the  service  manual. 

Remove  the  oil  drain  pan  and  dispose  of  the  old  oil  in  the  proper  manner. 

Refill  the  engine  crankcase  vi/ith  the  quality  and  quantity  of  oil  specified  in  the 
service  manual. 

Replace  the  oil  filler  plug. 

Start  the  engine. 

(CAUTION:  Do  not  rev  the  engine  at  this  point  because  oil  pressure  has  not  yet 
built  up  and  you  could  damage  the  engine.) 

Make  certain  the  oil  pressure  alert  light  goes  out. 

Inspect  the  area  around  the  oil  filter  and  the  drain  plug  for  leaks. 

(NOTE  If  you  find  a  leak,  overtightening  vi/lll  not  solve  the  problem,  chances  are 
an  0-ring  or  sealing  gasket  did  not  seat  properly,  and  youMI  have  to  re-draIn  the 
crankcase  and  investigate  the  problem.) 

Shut  the  engine  off,  let  the  bike  sit  for  about  a  minute,  and  then  check  the  oil  level 
vi/lth  the  sight  gauge  or  vi/ith  a  dip  stick. 

Have  your  instructor  check  your  vi/ork. 

Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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PRACTICAL  TEST  #1 
JOB  SHEET  #1  -  PERFORM  A  COMPRESSION  TEST  ON 
A  MOTORCYCLE  ENGINE 


Student's  name . 


Date. 


Evaluatcf's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  asi<  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  reviev/  the  materials  and  try  again.) 


9  Student 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Secured  bike  and  warmed  up  engine. 

2. 

□ 

□ 

3. 

Removed  spark  plug  and  used  con-ect  adapter. 

3. 

□ 

□ 

4. 

Checked  dry  compression. 

4. 

□ 

□ 

5. 

Recorded  results. 

5. 

□ 

□ 

6. 

Removed  adapter  and  squirted  oil  into  spark  plug  hole. 

6. 

□ 

□ 

7. 

Replaced  adapter  and  checked  wet  compression. 

7. 

□ 

□ 

8. 

Recorded  results. 

8. 

□ 

□ 

9. 

Cleaned  up  area  and  returned  tools  to  storage. 

9. 

□ 

□ 

Evaluatcf's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaiuatlon  key  below.)  if  the  student  is  unabie  to  demonstrate  mastery,  student  materiais 
shouid  be  reviewed  and  another  product  must  be  submitted  for  evaiuation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
obser/ed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATiON  KEY 


4  —  Skiiled 

3  —  Moderate  skliis 

2  —  Limited  skiils 

1  —  Unskiiied 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
dssignated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


PRACT5CAL  TEST  #2 
JOB  SHEET  #2  ~  PERFORM  A  LEAK-DOWN  TEST  ON 
A  MOTORCYCLE  ENGINE 


Student's  name   Date . 


Evafuator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  v/hether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure,  if  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1.  Wore  safety  glasses. 

1. 

□ 

□ 

2.   Set  engine  at  TDC  on  the  compression  stroke. 

2. 

□ 

□ 

3.   Hooked  compressed  air  line  to  tester. 

3. 

□ 

□ 

4.   Completed  leak-down  test  properly. 

4. 

□ 

□ 

5.    Recorded  results. 

5. 

□ 

□ 

6.   Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  followmg  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skiii? 

2  —  Limited  skills 

1  —  Unskilled 
I  —  I 

(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  tha 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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ERIC 


BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


PRACTICAL  TEST  #3 
JOB  SHEET  #3  -  ADJUST  THE  VALVES  ON 
A  MOTORCYCLE  ENGINE 


Student's  name   Date . 


Evaluator's  name  :   Attempt  no. 


Student  instmctions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


i  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Prepared  engine  for  valve  adjustment. 

2. 

□ 

□ 

3. 

Aligned  flywheel  T  mark  with  crankcase  timing  mark. 

3. 

□ 

□ 

4. 

Checked  valve  clearance  in  service  manual. 

4. 

□ 

□ 

5. 

Measured  valve  clearances  with  feeler  gauge. 

5. 

□ 

□ 

6. 

Adjusted  valve  properly 

6. 

□ 

□ 

7. 

Adjusted  shim-type  valves  properly 

7. 

□ 

□ 

8. 

Recorded  log  entries  appropriately 

8. 

□ 

□ 

9. 

Cleaned  area  and  returned  tools  to  storage. 

9. 

□ 

□ 

Evaluator^  comments: . 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  EhfGINE  TUNBUP 
UNIT  m 

PRACTICAL  TEST  #4 
JOB  SHEET  #4  -  ADJUST  CAM  CHAIN  TENSION 

Student's  name   Date  _ 


Evaluator's  name  Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  tho  procedure  and  complete  this  form.  Ali  items  listed  under  "Process  Evaiua- 
tion"  must  receive  a  "Yes"  for  you  to  receive  an  overail  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1.   Wore  safety  glasses. 

1. 

□ 

□ 

2.   Secured  bike  in  upright  pOv'iitlon. 

2. 

□ 

□ 

3.   Checked  sen/ice  manual  for  adjustment  procedure. 

3. 

□ 

□ 

4.    Made  adjustment  to  specifications. 

4. 

□ 

□ 

5.   Started  and  idled  bike  to  check  adjustment. 

5. 

□ 

□ 

6.   Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 


720 


796 


JOB  SHEET  #4  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated,  (ttee  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

S3lected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 
followed 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


PRACTICAL  TEST  #5 
JOB  SHEET  #5  ~  INSPECT  IGNITION  TIMING 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instmctions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  revievt;  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Located  and  marked  proper  timing  mark  on  fiywheel. 

2. 

□ 

□ 

3. 

Connected  timing  light  properly. 

3. 

□ 

□ 

4. 

Checked  timing  per  specifications. 

4. 

□ 

□ 

5. 

Adjusted  timing  with  proper  procedure. 

5. 

□ 

□ 

6. 

Replaced  components  removed  for  adjustment. 

6. 

□ 

□ 

7. 

Cleaned  area  and  returned  tools  to  storage. 

7. 

□ 

□ 

Evaluator's  comments: , 
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JOB  SHEET  #5  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  ba'iow.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS! 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


PRACTICAL  TEST  #6 
JOB  SHEET  #6  -  SERVICE  AN  AIR  FILTER 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obser/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1.   Wore  safety  glasses. 

1. 

□ 

□ 

2.    Removed  dry  filter. 

2. 

□ 

□ 

3.   Inspected  filter  and  sealing  surfaces. 

3. 

□ 

□ 

4.   Sen/iced  dry  filter  properly 

4. 

□ 

□ 

5.   Serviced  a  foam-type  filter  properly. 

5. 

□ 

□ 

6.    Replaced  filters  as  required. 

6. 

□ 

□ 

7.   Cleaned  area  and  returned  tools  to  storage. 

7. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #8  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 
selected  and 
acceptably 
used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 
followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


PRACTICAL  TEST  #7 
JOB  SHEET  #7  —  ADJUST  A  MOTORCYCLE  CARBURETOR  USING 
AN  EXHAUST  GAS  ANALYZER 


Student's  name . 


Date. 


Evaiuator's  name . 


Attempt  no. . 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Placed  fan  to  blow  over  mc;oc 

2. 

□ 

□ 

3. 

Removed  gas  analyzer  plugs  from  exhaust. 

3. 

□ 

□ 

4. 

Checked  service  manual  for  emission  standards. 

4. 

□ 

□ 

5. 

Checked  e^ch  cylinder  properly 

5. 

□ 

□ 

6. 

Made  adjustments  to  specifications. 

6. 

□ 

□ 

7. 

Replaced  plugs  and  llmlter  caps. 

7. 

□ 

□ 

8. 

Cleaned  area  and  returned  tools  to  storage. 

8. 

□ 

□ 

Evaiuator's  comments: . 
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JOB  SHEET  #7  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  nunv 
bers.  Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properiy 

selected  and 

properly 

used 

4 

Properiy 
selected  and 
acceptably 
used 
3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properiy 

used 

4 

Properiy 
selected  and 
acceptably 
used 
3 

Pooriy 
selected 
and/or  used 
2 

Improperiy 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

follc'.ved 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poor/ 
obss  ved 
2 

Improperiy 

observed 

1 

EVALUATOR'S  CJjMM^mf^: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umlted  skills 

1  —  Unskilled 


{EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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BASIC  ENGINE  TUNBUP 
UNIT  XVI 


PRACTICAL  TEST  #8 
JOB  SHEET  #8  ~  SYNCHRONIZE  CARBURETORS  ON  A 
MULTI-CYLINDER  MOTORCYCLE  ENGINE 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instmctor  to 
obsen^e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  'Tes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  reviev/  the  materials  and  try  again.) 


3  Student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Removed  adapter  screws  and  attached  carb  stick. 

2. 

□ 

□ 

3. 

Placed  fan  properly  to  cool  engine. 

3. 

□ 

□ 

4. 

Started  engine  and  adjusted  idle  speed  to  1,000  rpm. 

4. 

□ 

□ 

5. 

Started  with  master  carburetor  and  synchronized  all  carbu- 
retors. 

5. 

□ 

□ 

6. 

Stopped  engine. 

6. 

□ 

□ 

7. 

Worked  throttle  and  restarted  engine. 

7. 

□ 

□ 

8. 

Verified  synchronization. 

8. 

□ 

□ 

9. 

Cleaned  area  and  returned  tools  to  storage. 

9. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #8  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Property 

selected  and 

property 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Property 
selected  and 
property 
used 
4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  u^^d 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Pooriy 

observed 

2 

Improperiy 

observed 

1 

(=VAI  lJATOR\q  nOMMPNTC- 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


PRACTICAL  TEST  #9 
JOB  SHEET  #9  —  CHANGE  ENGINE  OIL  AND  FILTER 


Student's  name . 


Date. 


Evaiuator's  name . 


Attempt  no. 


Student  instnictions:  When  you  are  ready  to  perform  this  task,  ask  your  insta^ctor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Started  engine,  warrned  engine  to  norma!  operating  temper- 
ature. 

2. 

□ 

□ 

3. 

Drained  oil  with  proper  care. 

3. 

□ 

□ 

4. 

Removed  filter  while  oil  was  draining. 

4. 

□ 

□ 

5. 

Installed  filter  properly. 

5. 

□ 

□ 

6. 

Installed  drain  plug  and  torqued  to  specifications. 

6. 

□ 

□ 

7. 

Refilled  crankcase  with  proper  oil  of  right  quantity. 

7. 

□ 

□ 

8. 

Replaced  filler  plug. 

8. 

□ 

□ 

9. 

Inspected  filter  and  plug  for  leaks. 

9. 

□ 

□ 

10. 

Cleaned  area  and  returned  tools  to  storage. 

10. 

□ 

□ 

Evaiuator's  comments: 
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JOB  SHEET  #9  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  if  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Toois  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
fcilowed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


NAME  

TEST 

Match  terms  related  to  basic  engine  tune-up  with  their  correct  definitions. 


a. 

The  combustion  pressure  that  is  forced  past 

1. 

EPA  standards 

piston  rings  and  down  into  the  crankcase 

2. 

Vacuum  gauge  set 

b. 

A  poisonous  gas  produced  by  the  incom- 

plete burning  of  substances  containing  car- 

3. 

Detonation 

bon 

4. 

Carbon  monoxide 

c. 

A  closely-spaced  series  of  four  or  six  glass 

columns  about  three  feet  long  with  the 

5. 

Blow-by 

lower  ends  submerged  in  a  reservoir  of  mer- 

cury and  a  hose  attached  to  the  other  end 

6. 

Hydrocarbon 

so  it  can  be  attached  to  a  manifold  to  mea- 

sure vacuum 

7. 

Pre-ignition 

d. 

Standards  set  by  the  environmental  protec- 

8. 

Carb  stick 

tion  agency  to  limit  the  amount  of  hydrocar- 

bons and  carbon  monoxide  that  are 

exhausted  by  an  engine 

e. 

The  amount  of  unburned  gasoline  or  oil 

vapor  exhausted  by  a  running  engine 

f. 

Engine  pings  or  knocks  produced  by  exces- 

sive heat,  excessive  compression,  or  gaso- 

line with  too  lov/  an  octane 

Ignition  timing  that  is  advanced  to  a  degree 

that  causes  pinging  or  clattering  and  can 

result  in  engine  failure 

h. 

A  frame-mounted  set  of  gauges  designed  to 

show  manifold  vacuum  on  individual  cylin- 

ders 
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2.    Complete  statements  concerning  engine  tune-up  preparations  by  inserting  the  word(s) 
that  best  completes  each  statement. 

a.  Many  motorcycle  owners  don't  understand  the  mechanics  of  engine  operation 
and  frequently  take  a  bike  in  for  a  tune-up  when  the  real  problem  is 
 or  

b.  There  are  some  conditions  which  usually  indicate  that  an  engine  may  need  more 
than  a  tune-up: 

1)  An  exhaust  pipe  or  out 

the  exhaust  pipe 

2)  An  air  filter  that  is  with  engine  oil 

3)  Excessive  noise 

4)  that  are  fouled  with  oil  or  burned  exces- 
sively 

5)  An  engine  that  uses  an  excessive  amount  of  

6)  An  engine  that  is  missing  on  one  or  more  


c.      When  an  engine  is  suspected  of  having  severe  wear  or  damage,  it  is  recom- 
mended that  the  engine  be  or 

t'l^t  ^  be  performed  to  verify 

problems. 

Complete  statements  concerning  engine  tune-up  sequence  by  inserting  the  word(s) 
that  best  completes  each  statement. 

a.  Spark  plug  inspection  and  replacement  ^  New  plugs  are  almost  always  required 

and  the  old  plugs  provide  clues  to  indicate  the  of  the  engine;  do 

this  first 

b.  Valve  adjustment  —  Must  be  made  while  the  engine  is  ,  and  since 

it  affects  individual  cylinder  performance,  it  must  be  done  before  carburetor 
adjustment;  do  this  second 

c.  Cam  chain  adjustment  —  Affects  ignition  and  cam  timing  which  affects  Individ- 
ual cylinder  performance,  and  it  must  be  done  before  .  

 ;  do  this  third 

d.  Ignition  timing  —  Greatly  affects  individual  cylinder  performance,  and  since  the 
ignition  is  sometimes  driven  by  the  cam  chain,  it  should  be  done  after 

 —  and  before   

 ;  do  this  fourth 
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TEST 


e.  Air  filter  service  —  Must  be  done  before  

because  a  clogged  filter  will  affect  overaH  engine  performance  and  give  improper 
evaluation  of  carburetor  condition;  do  this  fifth 

f.  Crankcase  ventilation  service  —  This  usually  means  no  more  than  checking  the 
hose  from  the  crankcase  to  the  air  box,  but  some  models  do  have 
 and  that  may  require  cleaning;  do  this  sixth 

g.  Carburetor  adjustment  —  Assures  that  the  individual  are  per- 
forming properly;  do  this  seventh 

h.  Carburetor  synchronization  —  Assures  that  all  carburetors  are  performing 

equally  and  that  each  cylinder  is  getting  the  

required  to  do  its  share  of  the  work;  do  this  eighth 

i.  Oil  and  filter  change  —  Should  be  done  whil©  the  engine  is  still  warm  to  assure 

that  all  contaminants  are  in  the  oil  so  they  will  drain  out;  do  this 

last 

Complete  statements  concerning  spark  plug  inspection  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  The  condition  of  the  can  provide  valuable  clues 

to  engine  problems,  so  .   should  alw£.ys  be 

removed  and  inspected  as  the  first  step  in  engine  tune-up. 

b.  To  indicate  normal  wear,  the  spark  plug  insulator  will  be  , 

 ,  or,  if  unleaded  fuel  is  used,  . 

c.  will  be  proportionate  to  the  number  of  miles  of 

service. 

d.  Normal  coloration  and  wear  in  a  spark  plug  indicates  that  the  engine  is  perform- 
ing well  and  that  the  spark  plug  is  of  suitable  . 

e.  If  an  insulator  appears  and  ,  it 

means  the  cylinder  is  overheating. 

f.  Conditions  that  can  cause  spark  plug  overheating  are: 

1)  Advanced  ignition  

2)   carburetor 

3)  Intake  air  

4)  Wrong  spark  plug   


5)   L  air/fuel  mixture 
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g.  If  an  insulator  appears  and  ,  It  may  indicate  that 

the  engine  air-fuel  mixture  is  too  rich  or  that  the  rings  are  bad  and  letting  oil  into 
the  combustion  chamber. 

h.  New  spark  plugs  should  be  inspected  for  proper  ,  and  the 

 should  be  reset  if  it  does  not  meet  specifications  in  the  service 

manual. 

Select  true  statements  concerning  valve  adjustment  by  placing  an  "X"  beside  each 
statement  that  is  true. 

 .a.      Motorcycle  engine  valve  adjustments  are  not  necessary  to  provide  a  small 

amount  of  clearance  between  the  valve  stem  and  the  rocker  arm  or  cam- 
shaft. 

 b.     The  valve  clearance  is  not  necessary  so  that  the  valve  will  completely  seat 

on  the  engine  valve  seat  and  compensate  for  component  expansion 
caused  by  engine  heat. 

 c.      Exhaust  valves  usually  require  more  clearance  than  intake  valves  because 

they  get  hotter  than  intake  valves. 

 d.      Rocker  arms  are  mechanical  means  to  open  valves,  and  springs  are  the 

mechanical  means  of  closing  vah'^s,  so  rocker  arms  and  springs  must  be 
in  good  condition. 

 e.      Valve  clearance  adjustments  are  usually  made  with  an  adjusting  screw 

secured  by  a  lock  nut  or  by  changing  the  thickness  of  a  shim  between  the 
camshaft  and  valve  stem. 

 f.      Valve  shims  come  in  a  wide  range  of  thicknesses,  and  can  be  easily 

selected  to  adjust  valves  to  the  clearances  required  of  different  engines. 

 g.      Always  install  valve  shims  with  the  marking  toward  the  cam  shaft  so  the 

markings  will  not  be  worn  off  by  the  camshaft,  and  technicians  servicing 
the  valves  at  a  later  date  will  know  what  size  shim  was  there. 

Complete  statements  concerning  cam  chain  adjustment  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  A  properly  tensioned  cam  chain  will  insure  that  the  operate  in 

time  with  movement. 

b.  Excessive  play  in  a  will  cause  erratic  valve  tim- 
ing. 

c.  Excessive  play  in  a  will  cause  premature  wear  to 

the  tensioning  device,  cam  chain  guides,  rollers,  sprockets,  and  the  chain  itself. 
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TEST 


d.  Excessive  can  be  detected  by  the  slapping  sound  a  chain  makes 

at  low  engine  rpm's. 

e.  Cam  chain  tension  is  usually  adjusted  automatically  by  a  or 


f.      Cam  chain  tension  adjustments  vary  greatly  from  model  to  model,  and  it's  one 
service  area  where  a  technician  should  always  consult  the  appropriate 


7.    Complete  statements  concerning  ignition  timing  by  inserting  the  word(s)  which  best 
completes  each  statement. 

a.      Ignition  timing  is  important  to  engine  performance  because  the  sparl<  in  the 
combustion  chamber  must  occur  at  a  precise  instant  related  to  


b.  As  increases,  the  spark  must  occur  at  a  point  in 

advance  of  TDC. 

c.  igniting  the  sooner  allows  the  fuel  to  burn  com- 
pletely by  the  time  the  piston  reaches  TDC,  and  this  exerts  maximum  force  on 
the  piston  to  push  it  back  down  the  cylinder. 

d.  If  ignition  occurs  too  far  in  advance  of  TDC,  it  causes  excessive  forces  on  the  pis- 
ton which  u-an  be  detected  by  the  sounds  of  or  . 

8.    Complete  statements  concerning  ignition  timing  marks  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.      Ignition  timing  marks  are  found  on  the  or  on  the  


b.      Ignition  timing  marks  are  always  referenced  to  a  fixed  mark  on  the 
 or  the     


There  are  three  types  of  ignition  timing  marks: 

1)  T  means  TDC,  and  when  T  is  lined  up  with  the 
 ,  the  cylinder  is  at  top  dead  center 

2)  F  is  a  timing  mark  for . 


and  it  should  align  with  the  index  mark  when  the  engine  is  idling. 

3)    The  two  other  timing  marks  that  are  close  together  indicate  the 

  of  advanced   timing   and  the   

 should  align  with  or  be  in  between  these  two  marks 


when  the  engine  is  running  at  high  rpm. 
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Timing  advance  is  controlled  automatically  by  an   unit  that  has  to 

be  replaced  if  it  is  bad  because  it  cannot  be  adjusted. 

Some  ignition  units  can  be  moved  by  hand  for . 


but  most  ignition  units  are  fixed  and  cannot  be  adjusted. 

Complete  statements  concerning  air  filter  service  by  inserting  the  word(s)  that  best 
completes  each  statement. 

a.  The  purpose  of  an  air  filter  is  to  trap  and  that 

would  otherwise  get  into  the  engine  and  cause  rapid  wear  and  premature  compo- 
nent failures. 

b.  A  clean  air  supply  of  sufficient  is  critical  to  good  engine  perform- 
ance. 

c.  The  air  filter  should  always  be  checked  and  serviced  or  replaced  on  a  periodic 
basis  and  should  always  be  checked  when  the  engine  is  


d.     There  are  two  types  of  motorcycle  filters  and  each  demands  a  specific  type  of 
sen/Ice: 

1)   filters  are  usually  found  on  street  bikes  that  are  ridden 

mostly  on  paved  surfaces. 

2)  Dry-element  filters  are  made  of   and  


.  and  can  sometimes  be  blown  out  and  reused. 


3)  Dry-element  filters  should  never  be  washed  In  water  or  solvent  because  It 
will  ^.^n  the  element. 

4)  Foam  rubber  or  washable  gauge  fllterr*  are  usually  found  on 

    or  ATV*s   that   are   ridden  in 

.  or  conditions. 


5)  Foam  and  washable  gauge  filters  work  because  they  are  saturated  with 
special  that  dust  particles  readily  stick  to. 

6)  Foam  and  washable  gauge  filters  can  usually  be  again 

after  cleaning. 

e.      Air  filters  are  usually  housed  In  an  that  may  be 

under  the  seat  or  In  a  protected  area  that  will  permit  unrestricted  air  flow. 
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10.  Select  tme  statements  concerning  crankcase  ventilation  by  placing  an  "X"  beside  each 
statement  that  is  true.  * 

 ^a.      Crankcase  ventilation  is  necessary  to  exhaust  gases  that  blow  by  the 

rings  during  the  combustion  process,  and  prevents  pressure  build-up  that 
could  cause  crankcase  oil  leaks. 

 b.  Crankcase  ventilation  is  in  the  area  where  the  oil  is  contained,  so  crank- 
case ventilation  must  be  designed  to  exhaust  only  air  and  gas,  but  no  oil. 

 c.      Sometimes  crankcase  ventilation  is  ducted  into  the  air  box  so  that  the 

escaping  gases  and  fumes  will  be  pulled  into  the  engine  and  burned. 

 d.  The  Ounkcase  ventilation  sysiam  is  so  designed  that  it  is  usually  mainte- 
nance free,  but  sometimes  the  hose  that  leads  from  the  crankcase  to  the 
air  box  will  come  off,  wear  out,  or  get  kinked,  and  in  that  case,  the  hose 
should  be  replaced. 

11.  Complete  statements  concerning  carburetor  adjustment  by  inserting  the  word(s)  that 
best  completes  each  statement. 

Carburetor  adjustment  is  seldom  necessary  because  carburetors  are  preset  at 

the  factory,  and  have  devices  that  must  be  removed  to  make 

adjustments. 

The  adjustments  that  can  be  made  with  the  gen- 
erally affect  the  idia  or  slow-speed  circuit  and  no  other  adjustment  is  usually  nec- 
essary. 

When  fine  tuning  a  carburetor,  the  idle  drop  method  based  on  engine  rpm  can  be 
used,  but  analyzing  exhaust  emissions  with  a  is  also  an  accept- 
able procedure. 

Carburetor   adjustments    do  affect     

 ,  and  adjustments  should  never  result  in  conditions  that  do  not 

meet  EPA  standards. 

12.  Complete  statements  concerning  carburetor  synchronization  by  inserting  the  word(s) 
that  best  completes  each  statement. 

a.  Multi-cylinder  engines  that  use  more  than  one  carburetor  must  sometimes  have 

the  carburetors  so  that  all  carburetors  are  performing  on  an 

equal  level. 

b.   carburetors  will  cause  the  engine  to  run  roughly,  cause  the 

engine  to  backfire  during  deceleration,  and  generally  perform  poorly. 
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c.      Carburetors  can  be  synchronized  with  two  different  kinds  of  equipment: 

1)  The  is  probably  the  most  commonly 

used  because  it's  a  relatively  piece  of  equipment. 

2)  The  ^  also  provides  highly  

results  that  are  easy  to  compare. 

3)  Most  of  all,  the  .  is  highly  . 


4)  A  set  accomplishes  the  same  thing  as  a 

carb  stick,  but  comparing  results  is  sometimes  difficult. 

5)  Both  instruments  are  and  must  be  handled  with  care 

because  a  dropped  vacuum  gauge  would  probably  have  to  be  replaced, 
and  a  dropped  carb  stick  would  probably  


d.  NEVER  rev  an  engine  when  your're  synchronizing  carburetors  and  have  a  carb 
stick  hooked  up  because  the  increase  in  manifold  vacuum  would  pull  the 

 from  the  carb  stick  into  the  engine  and  exhaust  it  as  poisonous 

mercury  gas. 

e.  Always  use  or  store  a  carb  stick  in  a   position  to  prevent 

 from  spilling  out. 

13.    Complete  statements  concerning  oil  and  filter  service  by  inserting  the  word{s)  that  best 
completes  aach  statement. 

a.  Oil  should  be  changed  at  regular  intervals  related  to  and  the 

 for  which  the  motorcycle  is 

used. 

b.  The  oil  filter  should  always  be  changed  when  the  is  changed. 

c.  Oil  selection  should  be  made  on  the  basis  of  

and  should  always  be  top-quality  oil. 

d.  Oil  drain  plugs  and  filter  bolts  should  always  be  to  specifica- 
tions. 

e.  The  engine  should  always  be  before  starting  an  oil  change,  and 

the  most  desirable  time  for  an  oil  change  is  shortly  after  a  motorcycle  has  been 


f.      Keep  motor  oil  off  your  hands  as  much  as  oossible  during  oil  and  filter  service 

because  most  oils  contain  and  that  can  be  both 

irritating  and  damaging  to  the  skin. 
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TEST 


(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

14.  Select  proper  shim  thicknesses  for  shim-type  valve  adjustment.  (Assignment  Sheet  #1) 

15.  Demonstrate  the  ability  to: 

a.  Perform  a  compression  test  a"  a  motorcycle  engine.  (Job  Sheet  #1) 

b.  Perform  a  !eak-dov;n  test  on  a  motorcycle  engine.  (Job  Sheet  #2) 
0.     Adjust  the  valves  on  a  motorcycle  engine.  (Job  Sheet  #3) 

d.  Adjust  cam  chain  tension.  (Job  Sheet  #4) 

e.  Inspect  ignition  timing.  (Job  Sheet  #5) 

f.  Service  an  air  filter.  (Job  Sheet  #S} 

g.  Adjust  a  motorcycle  carburetor  using  an  exhaust  gas  analyzer.  (Job  Sheet  #7) 

h.  Synchronize  carburetors  on  a  multi-cylinder  motorcycle  engine.  (Job  Sheet  #8) 
L      Change  engine  oil  and  filter.  (Job  Sheet  #9) 


BASIC  ENGINE  TUNE-UP 
UNIT  XVI 


ANSWERS  TO  TEST 


1.  a.  5  e.  6 

b.  4  f.  3 

c.  8  g.  7 

d.  1  h.  2 

2.  a.      Mechanical  wear,  damage 
b.       1)    Oily,  excessive  smoke 

2)  Saturated 

3)  Engine 

4)  Spark  plugs 

5)  Oil 

6)  Cylinders 

0.     Tested  for  compressiow,  leak-down  test 

3.  a  Condition 
b.  Cold 

0.  Carburetor  adjustment 

d.  Cam  chain  adjustment,  carburetor  adjustment 

e.  Carburetor  adjustment 

f.  Filters,  valves 

g.  Carburetors 

h.  Air-fuel  m:'  'ure 

1.  Suspended 

4.  a      Spark  plugs,  spark  plugs 

b.  Brown,  tan,  gray 

c.  Electrode  wear 

d.  Heat  range 

e.  Chalk  white,  blistered 

f.  1)  Timing 

2)  Clogged 

3)  Leak^ 

4)  Heat  range 

5)  Lean 

g.  Black,  oily 

h.  Gap,  gap 

5.  c,  d,  e,  f 

6.  a.      Valves,  piston 
b.      Cam  chain 

c<  Cam  chain 

d.  Play 

e.  Spring,  engine  oil  pressure 

f.  Service  manual 
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ANSWERS  TO  TEST 


7.  a.  Engine  rpm 

b.  Engine  rpm 

c.  Air-fuel  mixture 

d.  Knocking,  pinging 

8.  a      Flywheel,  alternator  rotor 

b.  Engine  case,  timing  plug  hole 

c.  1)    Index  mark 

2)  Low  engine  speed 

3)  range,  index  mark 

d.  Advancer 

e.  Minor  adjustment 

9.  a.      Dust,  dirt 

b.  Volume 

c.  Tuned  up 

d.  1)  Dry-element 

2)  Paper,  wood  pulp 

3)  Paper-wood  pulp 

4)  Dirt  bikes,  dusty,  muddy 

5)  Oil 

6)  Used 

e.  "Air  box" 

10.  a,  b,  c,  d 

11.  a.  Anti-tampering 
b.      Pilot  screw 

a  Meter 

d.      Exhaust  emission  standards 

12.  a.  Synchronized 

b.  Unsynchronized 

c.  1)    Garb  stick,  inexpensive 

2)  Garb  stick,  visible 

3)  Garb  stick,  accurate 

4)  Vacuum  gauge 

5)  Delicate,  break  into  pieces 

d.  Mercury 

e.  Vertical,  mercury 

13.  a.      Mileage,  type  of  service 

b.  c;i 

c.  Seasonal  temperatures 

d.  Torqued 

e.  Warm,  ridden 

f.  Detergents,  hydrocarbons 

14.  Evaluated  to  the  satisfaction  of  the  instructor 

15.  Performance  skills  evaluated  by  practical  tests 
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UNIT  XVii 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  shouid  be  abie  to  iist  guidelines  for  chassis  tune  up 
and  discuss  control  cable  routing  and  detaiiing.  The  student  should  aiso  be  abie  to  remove, 
lubricate,  and  replace  control  cables  and  detaii  a  motorcycle  or  an  ATV.  These  competencies 
wili  be  evidenced  by  correctly  compieting  the  procedures  outlined  In  the  job  sheets  and  by 
scoring  S5  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  shouid  be  abie  to: 

1.  Match  terms  reiated  to  basic  chassis  tune-up  with  their  correct  definitions. 

2.  Compiete  statements  concerning  guldeilnes  for  chassis  tune-up. 

3.  Seiect  true  state  xients  concerning  control  cables. 

4.  Complete  statements  concerning  detaiiing. 

5.  Demonstrate  the  abiiity  to: 


SPECIFIC  OBJECTIVES 


a.      Remove,  iubricate,  and  repiace  control  cabies.  (Job  Sheet  #1) 


b. 


Detail  a  motorcycle  or  an  ATV.  (Job  Sheet  #2) 
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BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 

SUGGESTED  ACTIVITIES 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparency. 

D.  Discuss  unit  and  specific  objectives. 
E  Discuss  information  sheet. 

H  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Invite  a  local  dealer  or  sales  manager  to  talk  to  students  about  the  importance  of  detail- 
ing. 

H.  Demonstrate  cable  routing  and  impress  on  students  the  hazards  that  can  be  created 
with  improper  cable  routing. 

L      Walk  through  a  complete  chassis  tune-up  and  explain  the  importance  of  eaci.  item. 

J.      Give  test. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Hein,  Jim,  and  Mike  Bundy.  Motorcycle  Repair,  Stillwater,  OK  74074:  Mid-America  Voca- 
tional Curriculum  Consortium,  1977. 

B.  Crous(j,  William  H.,  and  Donald  L  Anglin.  Motorcycle  Mechanics.  Nev^  York  City,  NY: 
Gregg  Division  McGraw-Hill  Book  Company,  1982. 

C.  Johns,  Bruce  A.,  and  David  D.  Edmundson.  Motorcycles  Fundamentals,  Service,  Repair 
South  Holland,  IL  The  Goodheart-Willcox  Co.,  Inc.,  1984. 

D.  Honda  Sfjop  Manual  78-81  CB/CM400's.  Gardena,  CA:  Honda  Motor  Co.,  Ltd.,  1980. 
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BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 

INFORMATION  SHEET 

I.     Terms  and  definitions 

A.  Detailing  —  Thoroughiy  cleaning  and  polishing  a  vehicle  paying  attention 
to  every  detail 

B.  Routing  —  The  path  that  a  control  cable  makes  from  a  control  point  to  ter- 
minal points  through  guide  positions  that  assure  the  cable  will  not  be 
kinked,  pinched,  or  burned,  and  operate  freely 

C.  Pivot  bolt  —  The  control-lever  bolt  that  attaches  the  lever  to  Its  mount 

D.  Pivot  point  —  The  point  where  a  control  cable  attaches  to  a  control  lever  so 
that  the  cable  can  swivel  without  bending 

il.     Guidelines  for  chassis  tune«up 

A.  Inspect  and  lubricate  all  the  control  cables. 

B.  Adjust  free  play  for  the  clutch,  brake  and  throttle. 

C.  Look  the  motorcycle  over  thoroughly  for  loose  bolts,  nuts,  and  other  fasten- 
ers. 

D.  Inspect  the  drive  chain  and  sprockets  for  damage  or  excessive  wear. 
E  Lubricate  and  adjust  the  drive  chain. 

F.  Inspect  the  horn,  lights,  and  other  safcjty  equipment. 

G.  Check  wheels  for  damage  or  loose  spokes. 

H.  Check  tires  and  inflate  them  to  proper  pressure. 

i.  Check  the  condition  and  the  level  of  water  levels,  brake  fluid  levels,  and  oil 
levels. 

J.      Check  the  headlight  for  proper  aiming. 

II     Lubricate  the  chassis  as  outlined  in  the  service  manual. 

L  Complete  the  job  with  a  cosmetic  wipe-down  to  remove  any  oily  finger- 
prints. 
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INFORMATION  SHEET 


Controi  cables  (Transparencies  1  and  2) 

A.  Control  cables  provide  the  mechanical  linkage  for  operating  the  clutch, 
brakes,  and  throttle. 

B.  Some  control  cables  are  Teflon-coated  and  require  no  lubricant. 

>» 

C.  Cables  must  be  kept  free  from  short  bends  and  hot  surfaces  around  the 
engine  and  exhaust  systems. 

D.  Control  cables  need  to  be  lubricated  with  chain  lube  or  oil  at  their  upper 
and  lower  pivot  points  to  avoid  bending  the  cable  back  and  forth  and  break- 
ing it. 

E.  Always  use  the  original  cable  as  a  routing  guide  when  installing  new 
cables. 

(NOTE:  To  avoid  the  possibility  of  improper  routing,  install  the  new  cable 
alongside  the  old  cable  before  removing  the  old  cable.) 

F.  If  a  control  cable  passes  underneath  a  gas  tank,  always  remove  the  gas 
tank  to  make  sure  the  cable  is  properly  installed. 

G.  Replacement  cables  should  always  be  of  a  quality  equal  to  original  equip- 
nient. 

Detailing 

A.  Detailing  is  one  of  the  first  jobs  that  an  entry-level  technician  will  perform, 
and  is  important  because  it  is  where  the  employer  can  immediately  evalu- 
ate performance. 

B.  Detailing  should  be  so  meticulous  (hat  each  individual  spoke  Is  wiped 
clean  and  polished. 

C.  A  good  aetailer  will  remove  dirt  and  grime  along  cracks  and  crevices 
because  a  shiny  fender  still  looks  bad  if  there's  dirt  along  Its  attaching 
points. 

D.  Never  use  a  rubber  restorer  such  £s  Armor-All  on  seats  or  handle  grips 
because  it  will  make  them  so  slippery  that  they  will  be  dc^ngerous. 

E.  Never  use  spray  on  wax  because  it  penetrates  into  places  where  it  should 
not  be,  and  it  is  much  easier  to  keep  wax  off  than  to  remove  it. 

F.  Flat  black  surfaces  and  all  nonglossy  finishes  should  not  be  waxed 
because  the  wax  will  leave  a  white  lilm  that  is  almost  Impossible  to  remove. 

G.  Remember  that  a  good,  clean  motorcycle  Is  worth  more  than  a  good,  dirty 
motorcycle. 


Control  Cable  Routing 


Hlgh-Tension  Cord 


Courtesy  Yamaha  Motor  Corporation,  U.SA 


Control  Cable  Routing 

(Continued) 


Engine  Stop  Switch  Lead 


Crankcase  Breather  Pipe 


Courtesy  Yamaha  Motor  Coiporatfon,  U.S.A. 
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BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 

JOB  SHEET  #1  —  REMOVE,  LUBRICATE,  AND  REPLACE 
CONTROL  CABLES 

Tools  and  materials 

1.  Motorcycle  or  ATV  as  selected  by  instructor 

2.  Appropriate  service  manual 

3.  Basic  hani  tools  \ 

4.  Clean  shop  tov/els  ! 

5.  Oil  can  or  chain  lubricant 

6.  Safety  glasses 
Procedure 

1.  Put  on  safety  glasses. 

2.  Secure  the  vehicle  in  an  upright  position. 

3.  Check  the  vehicle  for  proper  routing  of  all  control  cables  and  f ollov/  the  appropri- 
ate routine: 

a.  If  the  old  control  cables  do  not  need  to  be  replaced,  lubricate  them  at  the 
top  pivot  point  on  the  handlebars  or  brake  pedal  and  the  bottom  pivot 
point  at  the  brake,  clutch,  or  throttle,  and  be  sure  to  lubricate  the  pivot  bolt 
on  the  control  lever. 

b.  If  cables  have  to  be  replaced,  leave  the  old  cables  in  place  until  the  nevi/ 
cables  are  installed  and  properly  connected  to  their  pivot  points,  and  only 
then  remove  the  old  cables  and  lubricate  the  nevj  cable  pivot  points. 

4.  Check  new  cables  to  make  sure  they  are  securely  fastened.  (Figure  1) 
FIGURE  1 
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JOB  SHEET  #1 

5.    Adjust  clutch  free  play  by  turning  the  handlebar  adjustment  In  almost  all  the  way 
(Figure  2) 


FIGURE  2 


6.    Make  the  Initial  clutch  adjustment  at  the  center  cable  adjuster  (If  It  is  that  type)  or 
at  the  adjuster  on  the  clutch  arm  end.  (Figure  3) 


FIGURE  3 


7.    Adjust  the  brake  cable  with  the  same  procedure  used  for  clutch  adjustment.  (Fig- 
ure 4) 


FIGURE  4 
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JOB  SHEET  #1 


8.  Adjust  the  throttle  cable  in  much  the  same  way  with  the  adjustment  made  at  the 
carburetor  so  the  customer  will  have  the  convenience  of  making  fine  adjust- 
ments at  the  handlebar. 

(NOTE:  If  you're  adjusting  a  dual-carburetor  control  cable,  a  slight  amount  of  free 
movement  should  be  left  at  the  throttle  to  promote  smooth  throttle  operation.) 

9.  Turn  the  wheel  hard  r?ght,  hard  left,  and  then  center  as  you  work  the  throttle  back 
and  forth  to  make  sure  there  is  no  binding  or  sticking  in  any  position. 

10.  Check  the  brake  and  clutch  cables  with  the  same  procedure. 
□    Have  your  instructor  check  your  work. 

11.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 


JOB  SHEET  #2  —  DETAIL  A  MOTORCYCLE  OR  AN  ATV 

Tools  and  materials 


1. 

Vehicle  as  selected  by  instructor 

2. 

Clean  shop  towels 

3. 

Chrome  cleaner 

4. 

Mag  wheel  cleaner 

5. 

Auto  polish 

6. 

Vinyl  cleaner 

7. 

High  pressure  washer  or  soap  and  water 

a 

Rubber  conditioner 

9. 

GIas3  cleaner 

10. 

Plastic  cleaner 

11. 

Spray  degreaser 

12. 

Safety  glasses 

Procedure 

1. 

Put  on  safety  glap*^es. 

2.  Take  the  vehicle  to  the  high  pressure  wash  station  and  wash  it  from  one  end  to 
the  other,  being  careful  not  to  direct  high  pressure  v^ater  onto  carburetor,  chains, 
and  areas  that  should  not  be  wet. 

3.  Pay  particular  attention  to  the  areas  underneath  the  ci?.rburetors,  underneath  and 
behind  the  engine,  and  all  areas  near  the  chain  and  (sprocket  because  these  are 
areas  most  subject  to  collecting  dust  and  grime. 

4.  Make  sure  you  clean  underneath  the  fenders  and  all  points  not  normally  seen 
from  the  top  side  of  the  vehicle,  and  If  you  use  a  spray  degreaser,  follow  direc- 
tions carefully. 

5.  Dry  the  motorcycle  thoroughly  with  clean  shop  towels  or  a  chamois  and  make 
sure  the  cloth  is  free  of  foreign  matter  that  could  scratch  painted  and  plastic  sur- 
faces. 
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6.    Gather  your  cleaning  materials  together  and  secure  the  bike  in  an  upright  posi- 
tion so  you  can  move  about  It  freely.  (Figure  1) 


FIGURE  1 


7.  Start  with  the  front  wheel  and  clean  the  wheel  and  the  spokes  or  the  mag  wheel 
with  chrome  or  mag  wheel  cleaner,  and  shine  it  with  a  clean  shop  towel. 

8.  Clean  the  chrome  exhaust  with  chrome  cleaner  and  any  other  chrome  or  pol- 
ished aluminum  parts  on  the  engine,  chain  guard,  or  shocks  and  polish  with  a 
clean  shop  tov;el. 

9.  Clean  the  rear  wheel  just  like  the  front  wheel  but  pay  attention  to  cpots  of  oil 
from  the  engine  or  drive  chain  because  eaked-on  grime  will  require  a  bit  more 
effort  to  remove. 

10.    Spray  the  tires  with  a  rubber  conditioner  and  wipe  off  any  excess  from  the  wheel 
and  tire.  (Figure  2) 


FIGURE  2 


11.    Uze  the  shop  towel  soaked  with  rubber  conditioner  to  wipe  ail  of  the  control 
cables,  wiring  covers,  and  any  other  exposed  rubber  ^  ^% 
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JOB  SHEET  #2 


12«    Apply  wax  or  polish  to  a  shop  towel  and  wax  all  exposed  painted  surfaces.  (Fig- 
ure 3) 

(CAUTION:  Do  not  spray  wax  onto  any  part  of  the  vehicSa;  If  you're  using  a  spray 
wax,  apply  It  to  a  clean  shop  towel  before  using  because  wax  overspray  will  get 
Into  areas  where  It  Is  impossible  to  remove  and  look  tacky.) 


FIGURE  3 


13.    Clean  and  shine  alS  parts  of  the  vehicle  that  you  can  see,  and  remember  that 


14.    Clean  the  headlight,  talllight,  and  minrors  with  glass  cleaner  and  make  sure  they 
shine. 
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15.    Clean  the  seat  and  other  vinyl  surfaces  with  vinyi  cleaner,  not  rubber  conditioner. 
(Figure  5) 

(CAUTION:  Using  a  robber  condmoner  on  vinyl  will  make  the  vinyl  surface  so 
slick  that  it  could  pose  a  hazard  to  a  riddr.} 


FIGURE  5 


16.  Wipe  the  vinyl  cleaner  off  v/ith  a  clean  shop  towel. 

17.  Inspect  the  vehicle  from  several  different  angles  and  clean  and  detail  any  areas 
that  you  may  have  missed. 

18.  Remove  any  excess  wax  or  polish  that  you  may  have  missed.  (Flgvre  6) 


FIGURE  6 


D    Have  your  instructor  admire  your  work. 
10.    Clean  up  area  and  return  tools  and  materials  to  propsr  storage. 


ERIC 


7K5 


BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 

PRACTICAL  TEST  #1 
JOS  SHEET  #1  —  REMOVE,  LUBRICATE,  AND  REPLACE 

CONTROL  CABLES 

Student's  name  ^   Date  

Evaluator's  name   Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  'Tes"  for  you  to  receive  an  overall  performance  evaluation. 

PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactonly  achieved  each  step  in  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1.  Wore  safety  glasses. 

1. 

□ 

□ 

2.   Checked  cables  for  secure  fastening. 

2. 

□ 

□ 

3.   Adjusted  clutch  cable  free  play. 

3. 

□ 

□ 

4.   Adjusted  throttle  cable  properly 

4. 

□ 

□ 

5.   Verified  free  front  wheel  movement. 

5. 

□ 

□ 

6.   Checked  brake  and  clutch  cables  for  operation. 

6. 

□ 

□ 

7.   Cleaned  area  and  returned  tools  to  storage. 

7. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  ,he  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Itenrt  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  if  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Crfteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 
selected  and 
acceptably 
used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  ~  Unskilled 


(EVALUATOR  NOTE:  if  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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BASIC  CHASSIS  TUNE-UP 

UNIT  mi 


PRACTICAL  TEST  #2 
JOB  SHEET  #2  -  DETAIL  A  MOTORCYCLE  OR  AN  ATV 


Student's  iiame   Date . 


Evaiuator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluaiion. 


PROCESS  EVALUATION 

(EVALUATO/l  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Washed  vehicle  properly 

2. 

□ 

□ 

3. 

Checked  underneath  fenders  and  other  underside  areas. 

3. 

□ 

□ 

4. 

Used  degreaser  properly 

4. 

□ 

□ 

5. 

Cleaned  wheels  with  proper  cleaner. 

5. 

□ 

□ 

6. 

Cleaned  exhaust  with  proner  cleaner. 

6. 

□ 

□ 

7. 

Used  proper  tire  conditioner. 

7. 

□ 

□ 

8. 

Waxed  and  shined  all  painted  surfaces. 

8. 

□ 

□ 

9. 

Cleaned  all  glass. 

3. 

□ 

□ 

10. 

Cleaned  vinyl  surfaces  properly 

10. 

□ 

□ 

11. 

Cleaned  area  and  returned  tools  to  storage. 

11. 

□ 

□ 

Evaiuator's  comments: 
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JOB  SHEET  //2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (Sf  performance 
valuation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorty 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

property 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Poorty 
selected 
and/or  used 
2 

Improperly 
sel^ted 
and/or  used 
1 

Procedure 

Property 
followed 
4 

Acceptably 

followed 

3 

Poorty 

followed 

2 

Improperty 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorty 

observed 

2 

Improperty 

uoserved 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


MM-  841 


ERLC 


BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 


NAME. 


TEST 


1.  Match  terms  related  to  basic  chassis  tune-up  with  their  correct  definitions. 

 a.      Thoroughly  oseaning  and  polishing  a  vehicle      1.  Routing 

paying  attention  to  every  detail 

2.  Pivot  point 

 b.      The  path  that  a  control  cable  makes  from  a 

control  point  :o  terminal  points  through      3.  Detailing 
guide  positions  that  assure  the  cable  will 
not  be  kinked,  pinched,  r-:  burned,  and  oper-      4.  Pivot  bolt 
ate  freely 

 c.      The  control-lever  bolt  that  attaches  the  lever 

to  its  mount 

d.  The  point  where  a  control  cable  ai'aches  to 
a  control  lever  so  that  the  cable  can  swivel 
without  bending 

2.  Complete  statements  concerning  guidelines  for  chassis  tune-up  by  inserting  the 
word(s)  that  best  completes  each  statement. 

a.  inspect  and  ai!  ibe  control  cables. 

b.  Adjust  for  the  clutch,  brake  and  throttle. 

c.  Look  the  motorcycle  over  thoroughly  for  , 

 ,  and  other  . 

d.  Inspect  the  drive  and  for  damage  or  excessive 

wear. 

e.   and  ^_  the  drive  chain. 

f.  Inspecx  the  ,   ,  and  other   


g.      Check  wheels  for  damage  or  loose . 


h.  Check  tires  and  them  to  proper  pressure. 

i.  Check  the  condition  and  the  level  of  levels, 

 levels,  and  levels. 
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TEST 


j.      Check  the  headlight  for  proper . 


k.      Lubricate  the  as  outlined  in  the  service  manual. 

I.      Complete  the  job  with  a  cosmetic  wipe-down  to  remove  any  . 


3.  Select  true  statements  concern'/.y  control  cables  by  placing  an  "X"  beside  each  state- 
ment that  is  true. 

 a.      Control  cables  provide  the  mechanical  linkage  for  operating  the  transmis- 
sion, brakes,  and  throttle. 

 b.      Some  control  cables  are  Teflon-coated  and  require  no  lubricani. 

 c.      Cables  must  be  kept  free  from  short  bends  and  hot  surfaces  around  the 

engine  and  exhaust  systems. 

 d.      Control  cables  need  to  be  lubricated  with  chain  lube  or  oil  at  thoir  upper 

and  lower  pivot  points  lo  avoid  bending  the  cable  back  and  forth  and 
breaking  it. 

 e.      Always  use  the  original  cable  as  a  routing  guide  when  installing  new 

cables. 

 f.      If  a  control  cable  passes  underneath  a  gas  tank,  always  remove  the  gas 

tank  to  make  sure  the  cable  is  properly  installed. 

 g.      Replacement  cables  should  never  be  of  a  quality  equal  to  original  equip- 
ment. 

4.  Complete  statements  concerning  detailinq  by  Inserting  the  word(s)  that  best  completes 
each  statement. 

a.  Detailing  is  one  of  the  first  jobs  that  an  techni- 
cian will  perform  and  is  important  because  it  is  v;here  the  employer  can  immedi- 
ately evaluate  performance. 

b.  Detailing  should  be  so  meticulous  that  each  individual  is  wiped 

clean  and  polished. 

0.      A  good  detailer  will  remove  dirt  and  grime  aiong  cracks  and  creyices  because  a 

 still  looks  bad  if  there's  di.t  along  its  attaching 

points. 

d.  Never  use  a  such  as  Armor-All  on  seats  or  .han- 
dle grips  because  it  will  make  them  so  slippery  that  they  will  be  dangerous. 
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e.  Never  use  spray  on  wax  because  it  into  places  where  it  should 

not  be,  and  it  is  much  easier  to  keep  wax  off  than  to  remove  it. 

f.  Flat  black  surfaces  and  all  nonglossy  finishes  should  not  be  waxed  because  the 

wax  will  leave  a  that  is  almost  impossible  to 

remove. 

g.  Remember  that  a  good,  clean  motorcycle  is  than 

a  good,  dirty  motorcycle. 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

5.    Demonstrate  the  ability  to: 

a.  Remove,  lubricate,  and  replace  control  cables.  (Job  Sheet  #1) 

b.  Detail  a  motorcycle  or  an  ATV.  (Job  Sheet  #2) 
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BASIC  CHASSIS  TUNE-UP 
UNIT  XVII 


ANSWERS  TO  TEST 


1.     a.  3 

b.  1 

c.  4 

d.  2 


2.    a  Lubricate 

b.  Free  play 

c.  Loose  boits,  nuts,  fasteners 

d.  Chain,  sprockets 

e.  Lubricate,  adjust 

f.  Horn,  lights,  safety  equipment 

g.  Spokes 

h.  Inflate 

i.  Water,  brake  fluid,  oil 
j.  Aiming 

k.  Chassis 

I.  Oily  fingerprints 


3.  b,  c,  d,  e,  f 

4.  a.  Entry-level 

b.  Spoke 

c.  Shiny  fender 

d.  Rubber  restorer 
6.  Penetrates 

f.  White  film 

g.  Worth  more 


5.    Performance  skills  evaluated  by  practical  tests 
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ASSEMBLY  AND  PRE--DEUVERY 

UNIT  XVIII 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  list  guidelines  for  receiving  a  new 
vehicle,  uncrating  a  new  vehicle,  assembling  a  new  vehicle,  and  preparing  a  new  vehicle  for 
delivery.  The  student  should  also  be  able  to  uncrate  a  new  vehicle  and  prepare  It  for  assembly, 
assemble  a  new  vehicle,  and  prepare  a  vehicle  for  delivery  These  competencies  will  be  evi- 
denced by  correctly  completing  the  procedures  outlined  in  ttie  job  sheets  and  by  scoring  85 
percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 


1.  Match  ter>ns  related  to  assembly  and  pre-delivery  with  their  correct  definitions. 

2.  Complete  statements  concerning  receiving  a  new  vehicle. 

3.  Complete  statements  concerning  guidelines  for  uncrating. 

4.  Select  true  statements  concerning  guidelines  for  assembly 

5.  Complete  statements  concerning  guidelines  for  preparing  a  new  vehicle  for  deliv- 
ery. 

6.  Complete  a  list  of  guidelines  for  test  riding  a  new  vehicle. 

7.  Demonstrate  the  ability  to: 

a.  Uncrate  a  new  motorcycle  and  prepare  it  for  assembly  (Job  Sheet  #1) 

b.  Assemble  a  new  vehicle.  (Job  Sheet  #2) 

c.  Prepare  a  new  motorcycle  for  delivery  (Job  Sheet  #3) 
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%  ASSEMBLY  AND  PRE-DELIVERY 

UNIT  XVIII 


SUGGESTED  ACTIVITIES 


A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Discuss  unit  and  specific  objectives. 

D.  Discuss  information  sheet. 

E.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

F.  Arrange  to  visit  a  dealership  on  a  day  when  new  vehicles  are  being  unloaded,  uitcrated, 
and  assembled,  and  have  student  report  on  different  aspects  of  the  procedures  with 
special  emphasis  on  safety. 

G.  Demonstrate  how  to  use  an  assembly  and  preparation  checKlist  for  inspecting  a  vehi- 
cle. 


H.     Obtain  an  assortment  of  assembly  and  preparation  manuals  from  a  dealer  and  go 


through  them  with  students,  pointing  out  assembly  procedures,  warnings,  cautions, 
and  notes. 

I.  Invite  a  dealer  to  talk  to  the  students  about  the  problems  with  improper  assembly  which 
result  in  customer  dissatisfaction  or  sometimes  operator  injuries  that  result  in  liable 
suits  against  the  dealership. 

J.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S1 620— PD/  and  Set  Up  is  available  at  an  educational  rate  in  V2"  VHS  or  Beta  video 
tapes  from: 

American  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

K.     Another  video  tape  to  reinforce  this  unit  is  New  Motorcycle  Assembly  and  Preparation. 
This  video  is  available  in      U-Matic,  V2"  Beta  I,  V2"  Beta  II,  or  V2"  VHS  formqit  from: 

Kawdsaki  Motors  Corp.,  U.S.A. 
Service  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 

L.      Give  test. 
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REFERENCES  USED  IN  DEVELOPING  THiS  UNIT 


A.  Grouse,  William  H.,  and  Donald  L  Anglin.  Motorcyclh  .  echanlcs.  New  York  City,  NY: 
Gregg  Division  McGraw-Hill  Book  Company,  1982. 

B.  Kawasaki  General  Motorcycle  Assembly  &  Preparation  Manual.  Santa  Ana,  OA:  Kawa- 
saki Heavy  Industries,  Ltd.,  1983. 
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0  ASSEMBLY  AND  PRE-DELIVERY 

UNIT  XVil! 


iNFORMATiON  SHEET 


I    Terms  asid  doflnltlons 

A.  Assembly  manual  —  A  book  containing  step-by-step  instructions  for  safe 
and  efficient  assembly  of  a  new  vehicle 

B.  Assembly  and  preparation  checklist  —  A  list  of  essential  assembly  activi- 
ties that  must  be  checked  to  assure  that  a  new  vehicle  performs  well  and 
operates  safely 

C.  Anti-con-oslve  spray  —  A  factory-applied  coating  apphed  to  new  vehicles  to 
protect  them  from  moisture  during  shipping  and  storage 

D.  Tool  kit  —  A  small  pouch  containing  tools  designed  for  specific  models  of 
bikes  so  a  customer  can  make  minor  adjustments  to  the  vehicle 

IL     ReceWIsig  a  new  vehlde 

A.  From  the  moment  a  new  vehicle  arrives  at  a  dealership,  It  becomes  the 
responsibility  of  the  sen^ice  department  to  unload,  Inspect,  uncrate,  assem- 
ble, and  prepare  the  vehicle  for  delivery  to  a  customer, 

B.  The  shipping  crate  must  be  Inspected  for  damage  the  minute  It  Is  unloaded, 
ax\6  any  damage  whatsoever  must  be  reported  Immediately  to  the  service 
managen 

C.  Each  dealership  has  its  own  receiving  procedures  and  only  authorized  tech- 
nicians can  sign  a  bill  of  lading. 

D.  Crated  vehicles  are  heavy  and  dangerous  to  handle  and  must  be  unloaded 
with  proper  equipment  and  safe  procedures. 

(CAUTION:  Most  unloading  damage  occurs  because  a  crated  vehicle  Is 
nttad  too  high  on  a  fork  If  t,  so  as  soon  as  a  crate  clears  the  truck  bed,  it 
should  bo  towered  as  far «  s  possible  before  tt  Is  transported  to  storage.) 

Hi.    Guidelines  ff>r  unc^tlng 

.*  When  cutting  strapping  off  a  crate,  be  careful  that  the  box  knife  does  not 
penetrate  Into  the  crate  and  damage  part  of  the  vehicle. 

B.  Box  knives  are  actually  razor  blades  secured  to  a  handle,  so  be  careful 
using  ono  because  they  can  cut  severely. 

C.  Never  lay  hammers  or  pry  bars  on  top  of  a  crate  because  they  may  fall 
through  cracks  and  damage  the  vehicle- 
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INFORMATION  SHEET 


D.  Hammer  or  pry  with  care  at  all  times  bacause  If  a  too!  slips  it  cx)uld  stril<e 
and  damage  the  vehicle. 

E     Be  especially  watchful  of  nails  In  crating  materials  because  they  are  almost 
.  as  sharp  as  razors  and  can  easily  scratch  or  puncture  your  skin. 

F.  If  there  Is  a  page  titled  "Commonly  Removed  Parts/'  the  exploded  view  It 
contains  should  be  used  as  a  guide  to  part  names  and  their  locations. 
(Transparency  1) 

G.  Be  sure  the  vehicle  Is  safely  supported  at  all  times  so  It  won't  fall  over  when 
strapping  or  bracing  Is  removed. 

H.  Remove  metal  crating  with  care  because  It  has  sharp  edges  and  corners 
that  can  scratch  painted  surfaces. 

I.  Dispose  of  crating  materials  Immediately  because  If  they're  left  lying 
around,  they  pose  a  safety  hazard  to  anyone  In  the  area. 

IV.  Guidelines  *,ot  assembly 

A.  Sweep  the  area  beneath  and  around  the  vehicles  before  assembly  begins 
because  It  will  make  movement  around  the  vehicle  much  easier,  less  haz- 
ardous, and  If  you  drop  a  bolt,  nut,  or  fastener.  It  will  be  much  easier  to  find. 

B.  Always  leave  protective  pads  or  coverings  In  place  over  painted  surfaces 
until  assembly  Is  complete  so  tools  or  parts  that  slip  and  fall  will  not  dam- 
age tMOse  areas. 

C.  Assemble  the  front  wheel  and  handlebars  as  soon  as  possible  to  help  stabi- 
lize the  vehicle  and  make  the  remainder  of  assembly  more  convenient  and 
less  hazardous. 

D.  Follow  the  assembly  manual  to  the  letter  because  It  has  been  prepared  by 
professionals  to  guWe  you  through  an  efficient,  systematic  assembly  that 
will  assure  a  safe  vehicle  for  the  customer. 

E.  Examine  and  check  off  each  Item  on  the  assembly  and  preparation  check- 
list as  you  complete  assembly  activities  because  this  will  assure  that  activi- 
ties essential  to  performance  and  safety  have  been  accomplished. 

V,  GukteHnes  (or  praparfng  a  new  vehlcJe  for  delivery 

A.  Always  remove  the  antl-con'oslve  spray  from  the  exhaust  system  or  other 
parts  such  as  shields  and  covers  that  are  subjected  to  extreme  heat. 

(NOTE-  If  the  antl-corroslve  spray  Is  not  removed.  It  will  Immediately  burn 
onto  the  exhaust  when  the  vehicle  Is  started,  and  the  ugly  yellow  coloring  It 
leaves  Is  almost  Impossible  to  remove.) 
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B.  Make  sure  the  battery  is  serviced  in  advance  of  installation  according  to  the 
battery  manufacturer^  recommendations^ 

C.  Check  all  fluid  levels  and  top  off  as  required. 

D.  Check  all  control  cables  In  all  steerlnp  positions  with  the  wheel  far  left,  far 
right,  and  center,  to  make  sure  cables  do  not  pull  or  bind. 

E     Check  lights  and  safety  equipment. 

R  Never  rev  a  new  engine  on  initial  start-up  because  it  takes  a  while  for  the 
lubricating  oil  to  circulate  through  the  engine  and  reach  all  critical  parts. 

6.  If  a  new  engine  won't  start,  don't  foolishly  keep  trying  and  run  the  battery 
down  because  it  means  there  is  a  problem  you  should  correct  or  seek 
assistance  from  the  service  manager. 

H.  Be  sure  to  put  the  tool  kit  and  any  other  complementary  items  In  their  stor- 
age compartments  and  secure  them  because  they  are  part  of  the  vehicle. 

I.  A  vehicle  properly  prepared  insures  customer  satisfaction,  repeat  business 
for  the  dealership,  and  job  security  for  the  technician  who  Is  skilled  at 


assembly 


VI.    Guidelines  for  test  riding  a  new  vehicle 

A.  Never  t&3t  ride  a  new  vehicle  (or  any  vehicle)  without  first  checking  the 
brakes  to  make  sure  they  are  working  properly 

B.  Check  all  other  controls  for  proper  operation. 

C-  Look  the  vehicle  over  carefully  for  leaking  fluids,  improper  assembly,  or 
unsafe  conditions. 

D.     Usten  for  exhaust  leaks  or  other  engine  noises  that  indicate  problems. 

E  When  you  get  a  new  vehicle  on  the  street,  remember  that  the  new  tires  will 
be  slick  for  the  first  few  miles,  and  you  should  avoid  extreme  cornering  or 
hard  braking. 

F.  Do  not  over  accelerate  a  new  engine. 

G.  Remember  that  a  test  ride  Is  dedicated  to  making  sure  that  everything  Is 
working  properly  and  the  vehicle  is  safe;  a  test  ride  should  never  be  turned 
Into  a  Joy  ride  or  a  test  of  speed. 
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Courtesy  Kawasaki  Motors  Corp.,  U.S.A. 
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ASSEMBLY  AND  PRE-DELiVERY 
UNIT  XVIII 

JOB  SHEET  #1  -  UNGRATE  A  NEW  MOTORCYCLE  AND 
PREPARE  IT  FOR  ASSEMBLY 


A.     Tools  and  materials 


1. 

Crated  motorcycle 

2. 

Appropriate  assembly  manual 

3. 

Basic  hand  tools 

4. 

Box  i<nife 

5. 

Pry  bar 

6. 

Claw  hammer 

1. 

Safe  lifting  assembly 

8. 

Safety  glasses 

B.  Procedure 

1.  Put  on  safety  glasses. 

2.  Inspect  the  crate  for  damage  that  may  have  occurred  during  shipment.  (Figure  1) 


FIGURE  1 


858 


JOB  SHEET  #1 

3.    Notify  the  service  manager  Immediately  If  any  damage  Is  detected.  (Figure  ^ 


FIGURE  2 


4.    Cut  all  restraining  straps  on  motorcycles  shipped  in  cardboard  containers.  (Fig- 
ure 3) 
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6. 
7. 

8. 


10. 


Remove  the  component  packages  and  other  parts  from  the  crate. 

Identify  all  components  ano  packages  and  compare  this  with  the  Inventory  list 
that  Is  In  the  assembly  manual. 

Remove  nuts  or  bolts  as  required  so  you  can  remove  the  metal  frame  that  Is  sup- 
porting the  vehicle.  (Figure  5) 

FIGURE  5    mmm  ^mi^^m  ihhmhv^ 


Secure  the  vehicle  so  it  won't  fall  over,  or  have  someone  hold  the  vehicle  securely. 

Remove  braces,  clamps,  or  restraining  straps  from  around  the  vehicle.,  (riaure  6) 

(NOTE:  At  this  point,  it  may  be  more  convenient  to  install  the  front  wheel  and 
handlebars  before  removing  the  rear  restraining  straps.) 

FIGURE  6  -im^H^HH  1HM 


Check  for  any  nails  that  may  be  left  sticking  up  where  you  removed  wooden  brac- 
ing, and  bend  the  nails  over  so  you  or  your  helper  will  not  accidentally  step  on 
one. 
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Use  a  suitable  lifting  device  or  have  someone  help  you  lift  the  vehicle  off  the  bot- 
tom of  the  crate.  (Figure  7) 

(CAUTION:  Do  not  try,  even  with  help,  to  IIH  a  vehicle  that  Is  extremely  heavy; 
such  vehicles  require  special  lifting  slings  or  A-frames,  so  check  vyith  your  seiv* 
Ice  manager  to  find  what  equipment  should Jie  used  to  safety  lift  the  Vdhicie.) 


FIGURE  7 


Secure  the  vehicle  In  an  upright  position  so  that  there  Is  no  danger  it  will  fall  over. 
(Figure  8) 


FIGURE  8 


Check  the  crate  bottom  for  parts  or  pieces  that  may  have  worked  their  way  out  of 
packages  during  shipment. 
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16.    Sweep  the  area  around  the  location  where  the  vehicle  will  be  assembled.  (Figure 
10) 


D    Have  your  instructor  check  your  work. 
17.    Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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ASSEMBLY  AND  PR&DELIVERY 
UNIT  XVilS 


JOB  SHEET  #2  ~  ASSEMBLE  A  NEW  VEHICLE 


A.  Tools  and  materials 

1.  New  motorcycle  prepared  for  assembly 

2.  Appropriate  assembly  manual 

3.  Basic  hand  tools 

4.  Clean  shop  towels 

5.  Torque  wrench 

6.  Safety  glasses 

B,  Procedure 

1,  Put  on  safety  glasses, 

2.  Read  through  the  assembly  manual  first  to  get  a  general  Idea  of  the  entire 


assembly  procedure,  {Figure  1) 


FIGURE  1 


0 
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Follow  assembly  instructions  in  sequence,  but  generally,  the  sooner  you  get  the 
wheels  and  handlebars  on  the  vehicle,  the  easier  It  is  to  complete  the  rest  of  the 
assembly  procedure.  (Figure  2) 


FIGURE  2 


Arrange  the  components  and  their  accompanying  packages  of  fasteners  In  the 
general  area  of  the  vehicle  where  they  will  be  installed.  (Figure  3) 

Example:  The  tail  light  assembly  will  have  a  package  with  bolts,  nuts,  and  rub- 
ber grommets,  and  if  thay  are  placed  near  the  rear  of  the  motorcycle, 
they  will  be  convenient  and  there  is  little  chance  they  will  be  mixed 
up  with  similar  fasteners. 


FIGURE  3 


Remember  that  the  mfmual  outlines  a  systematic  routine  that  should  be  followed 
to  the  letter,  and  this  systematic  approach  will  usually  have  assembly  begin  at 
the  front  of  the  vehicle  and  work  to  the  rear. 

Use  the  assembly  check  list  religiously  and  physically  check  off  each  assembly 
activity  as  you  complete  it. 
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JOB  SHEET  #2 


9. 
10. 


Observe  all  special  notices  In  the  assembly  manual: 

a.     Warnings  Indicate  procedures  which,  If  not  properly  followed,  could  result 
In  personal  Injury  or  loss  of  life.  (Figure  4) 

■■■■■■■■■■■■■■ 


b.  Cautions  Indicate  procedures  which,  If  not  properly  followed,  could  result 
In  damage  or  destmctlon  of  equipment. 

c.  Notes  serve  to  clarify  complex  procedures  and  Improve  efficiency. 

Asl<  questions  of  your  service  manager  or  a  supervisor  If  you  are  in  doubt  about 
any  assembly  procedure  because  Improper  assembly  could  result  In  personal 
Injury  to  the  operator  and  subject  the  company  to  a  costly  liability  lawsuit. 

Use  the  company  procedure  for  properly  storing  the  battery  and  tool  kit  until  the 
bike  Is  prepared  for  delivery. 

Wipe  the  vehicle  down  from  front  to  back  and  top  to  bottom  to  make  it  shine. 
(Figure  5) 

FIGURE  mmmamammmmgmm^ 


□    Have  your  Instructor  admire  your  work. 


11.    Clean  up  area  and  return  tools  and  equipment  to  proper  storage. 


• 
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ASSEMBLY  AND  PRE-DEUVERY 
UNIT  XVili 


JOB  SHEET  #3  -  PREPARE  A  NEW  MOTORCYCLE  FOR  DELIVERY 

A.     Tools  and  materials 


1. 

New  motorcycle,  assembled 

2. 

Appropriate  assembly  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

New  battery 

6. 

Tool  kit 

7. 

Tire  pressure  gauge 

8. 

Battery  electrolyte 

9. 

Oil  as  required 

10. 

Gasoline  as  required 

11. 

Brake  fluid 

12. 

Coolant 

13. 

Safety  glasses 

Procedure 

1. 

Put  on  safety  glasses. 

2.    Secure  the  new  motorcycle  in  an  upright  position.  (Figure  1) 


FIGURE  1 
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JOB  SHEET  #3 

3.    Select  a  previously,  serviced  battery  and  Install  it  in  the  motorcycle.  (Figure  2) 


RGURE  2 


4.    Connect  the  positive  cable  of  the  battery  first  and  the  negative  battery  cable  last 
(Figure  3) 


Figure  3 


5.    Drain  and  refill  or  check  the  oil  and  top  it  off  as  required.  (Rgura  4} 


FIGURE  4 
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JOB  SHEET  #3 


6.    Put  about  a  gallon  of  gas  in  the  gas  tank.  (Flt;,ure  5) 


FIGURE  5 


7.    Check  the  radiator  coolant  lever  and  top  off  as  required.  (Rgure  6) 
RGURE  6 


8.    Check  air  pressure  in  both  tires  and  Inflate  as  needed.  (Rgure  7) 


RGURE  7 
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JOB  SHEET  #3 


9.    Check  hydraulic  fluid  levels  In  the  brake  and  clutch  systems  and  top  off  as 
required.  (Figure  8) 


FIGURE  8 


10.  Check  control  cables  for  proper  adjustment  and  readjust  as  required. 

11.  Check  lights  and  safety  equipment. 

12.  Check  drive  chain  or  belt  for  proper  adjustment  and  readjust  as  required. 

13.  Check  flna!  drive  oil  and  top  off  as  required. 

14.  Check  ail  nuts,  bolts,  cotter  keys,  and  other  fasteners. 

15.  Make  sure  the  safety  Inspection  sticker  is  in  its  proper  location  on  the  motorcy- 
cle. (Figure  S) 

FIGURE  9 


9 
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16. 


JOB  SHECT  #3 

Wipe  the  entire  motorcycle  down  with  a  clean  shop  towel,  be  sura  to  remove  ail 
antl-conx>slve  spray  from  the  exhaust  system,  and  make  the  bike  shine.  (Figure 
10) 

FIGURE  10 


□    Have  your  Instructor  admire  your  work. 
17.    Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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ASSEMBLY  AND  PRE-DEUVERY 
UNIT  XVlli 


PRACTICAL  TEST  m 
JOB  SHEET      -  UNCRATE  A  NEW  MOTORCYCLE  AND  PREPARE 

IT  FOR  ASSEMBLY 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Inspected  crate  for  damage. 

2. 

□ 

□ 

3. 

Gut  restraining  straps  with  care. 

3. 

□ 

□ 

4. 

Removed  crating  with  care. 

4. 

□ 

□ 

5. 

Removed  component  packages  and  compared  them. 

5. 

□ 

□ 

6. 

Removed  vehicle  components  safely. 

6. 

□ 

□ 

7. 

Assembled  vehicle  components  safely. 

7. 

□ 

□ 

8. 

Disposed  of  crating  materials  safely 

8. 

□ 

□ 

9. 

Swept  area  to  clear  away  nails  or  fasteners. 

9. 

□ 

□ 

10. 

Cleaned  <ar?a  and  returned  tools  to  storage. 

10. 

□ 

□ 

Evaluator^  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  perfo.. nance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 
selected  and 
acceptably 
used 
3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Property 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
follov/ed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOffS  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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ASSEMBLY  AND  PRE-DELIVERY 
UNIT  XVill 


PRACTICAL  TEST  #2 
JOB  SHEET  #2  ~  ASSEMBLE  A  NEW  VEHICLE 


Student's  name . 


Date. 


Evaluator's  name . 


Attempt  no. 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable.to  achieve  this  competency  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Read  assembly  manual  to  determine  procedure. 

2. 

□ 

□ 

3. 

Assembled  vehicle  to  specifications. 

3. 

□ 

□ 

4. 

Stored  battery  and  tool  kit  as  specified. 

4. 

□ 

□ 

5. 

Wiped  vehicle  down  from  front  to  back  and  made  it  shine. 

5. 

□ 

□ 

6. 

Cleaned  area  and  returned  tools  to  storage. 

6. 

□ 

□ 

Evaluator's  comments: 
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JOB  SHEET  #2  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  approrriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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ASSEMBLY  AND  PRE-DELIVERY 
UNiT  XVill 


PRACTSCAL  TEST  #3 
JOB  SHEET  #3  -  PREPARE  A  NEW  MOTORCYCLE  FOR  DELIVERY 


Student's  name   Date . 


Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


le  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Checked  and  installed  proper  battery. 

2. 

□ 

□ 

3. 

Checked  oil  and  topped  off  as  required. 

3. 

□ 

□ 

4. 

Checked  coolant  level  and  topped  oli  as  r(?quired. 

4. 

□ 

□ 

5. 

Checked  air  pressure  in  tires. 

5. 

□ 

□ 

6. 

Checked  control  cables  and  safety  equipment. 

6. 

□ 

□ 

7. 

Checked  drive  chain  and  final  drive  oil. 

7. 

□ 

□ 

8. 

Inspected  all  fasteners. 

8. 

□ 

□ 

9. 

Placed  safety  sticker  in  place. 

9. 

□ 

□ 

10. 

Wiped  vehicle  down  and  made  It  shine. 

10. 

□ 

□ 

11. 

Cleaned  area  and  returned  tools  to  storage. 

11. 

□ 

□ 

Evaluator*^  comments: 
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JOB  SHEET  #3  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  stuf  ent  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  ^  »ast  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 
followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skiilod 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  complete  a  competency  profile,  total  the 
designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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ASSEMBLY  AND  PRE-DELIVERY 
UNIT  XVIII 


NAME. 


TEST 


1.  Match  terms  related  to  assembly  and  pre<lellvery  with  their  correct  defifiltlons. 

 a.      A  book  containing  step-by-step  Instructions      1.  Tools  kit 

for  safe  and  efficient  assembly  of  a  new 

vehicle  2.  Assembly  and  prepa- 

ration checklist 

 b.      A  list  of  essential  assembly  activities  that 

must  be  checked  to  assure  that  a  new  vehl-      3.  Assembly  manual 
cle  performs  well  and  operates  safely 

4.  Antl-corrosivo  spray 

 c.      A  factory-applied  coating  applied  to  new 

vehicles  to  protect  them  from  moisture  dur- 
ing shipping  and  storage 

 d.      A  small  pouch  containing  tools  designed  for 

specifics  models  of  bikes  so  a  customer  can 
make  minor  adjustments  to  the  vehicle 

2.  Complete  statements  concerning  receiving 
a  new  vehicle  by  inserting  the  word(s)  that 
best  completes  each  statement. 

a.  From  the  moment  a  new  vehicle  arrives  at  a  dealership,  It  becomes  the  responsi- 
bility of  the  to  unload,  Inspect,  uncrate,  assem- 
ble, and  prepare  the  vehicle  for  delivery  to  a  customer. 

b.  The  shipping  crate  must  be  inspected  for  ^  the  minute  It  Is 

unloaded,  and  any  whatsoever  must  be  reported  immediately  to 

the  service  manager. 

c.  Each  dealership  has  its  own  and  only  authorized 

technicians  can  sign  a  bill  of  lading. 

d.  Crated  vehicles  are  and  to  handle  and  must  be 

unloaded  with  proper  equipment  and  safe  procedures. 

3.  Complete  statements  concerning  guidelines  for  uncrating  by  Inserting  the  word(s)  that 
best  completes  each  statement. 

a.     When  cutting  strapping  off  a  crate,  be  careful  that  the 


.  does  not  penetrate  into  the  crate  and  damage  part  of  the  vehicle. 
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TEST 


.  are  actually  razor  blades  secured  to  a  handle,  so 


be  careful  using  one  because  they  can  cut  severely. 

c.  Never  lay  or  on  top  of  a  crate 

because  they  may  fall  through  cracks  and  damage  the  vehicle. 

d.  Hammer  or  pry  with  care  at  all  times  because  if  a  tool  slips  It  could 
  and  the  vehicle. 

e.  Be  especially  watchful  of  in  crating  materials  because  they  are 

almost  as  sharp  as  razors  and  can  easily  scratch  or  puncture  your  skin. 

f.  If  there  is  a  page  titled  "Commonly  Removed  Parts,"  the  exploded  view  it  con- 
tains should  be  used  as  a  guide  to  and  their 


g.  Be  sure  the  is  safely  supported  at  all  times  so  it  won't  fall  over 

when  strapping  or  bracing  is  removed. 

h.  Remove  with  care  because  it  has  sharp  edges 

and  corners  that  can  scratch  painted  surfaces. 

i.  Dispose  of  immediately  because  if  they're  left 

lying  around,  they  pose  a  safety  hazard  to  anyone  in  the  area. 

4.    Select  true  statements  concerning  guidelines  for  assemuly  by  placing  an  "X'*  by  each 
statement  that  is  true. 

 a.      Sweep  the  area  beneath  and  around  the  vehicles  before  assembly  begins 

becat  se  it  will  make  movement  around  the  vehicle  much  easier,  less  haz- 
ardous, and  if  you  drop  a  bolt,  nut,  or  fastener,  it  will  be  much  easier  to 
find. 


.b.  Never  leave  protective  pads  or  coverings  in  place  over  painted  surfaces 
until  assembly  Is  complete  so  tools  or  parts  that  slip  and  fall  will  not  dam- 
age those  areas. 

.c.  Assemble  the  front  wheel  and  handlebars  last  to  help  stabilize  the  vehicle 
and  make  the  remainder  of  assembly  more  convenient  and  less  hazard- 
ous. 


.d.  Follow  the  assembly  manual  to  the  letter  because  it  has  been  prepared  by 
professionals  to  guide  you  through  an  efficient,  systematic  assembly  that 
will  assure  a  safe  vehicle  for  the  customer. 

.e.  B<amine  ana  check  off  each  item  on  the  assembly  and  preparation  check- 
list as  you  complete  assembly  activities  because  this  will  assure  thai 
activities  essentia!  to  performance  and  safely  have  been  accomplished. 
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TEST 


Complete  statements  concerning  guidelines  for  preparing  a  new  vehicle  for  delivery  by 
inserting  the  word(s)  that  best  completes  each  statement. 

a.  Always  remove  the  from  the  exhaust  system  or 

other  parts  such  as  shields  and  covers  that  are  subjected  to  extreme  heat. 

b.  Make  sure  the  baitery  is  serviced  in  advance  of  accoiding  to  the 

battery  manufacturer's  recommendations. 

0.  Check  all  fluid  levels  and  as  required. 

d.  Check  all  .   in  all  steering  positions  with  the  v^heel 

far  left,  far  right,  and  center,  to  make  cure  cables  do  not  pull  or  bind. 

e.  Check  and  safety  equipment. 

f.  Never  a  new  engine  on  initial  start-up  because  it  takes  a  while 

for  the  lubricating  oil  to  circulate  through  the  engine  and  reach  all  critical  parts. 

g.  If  a  new  engine  won't  start,  don't  foolishly  keep  trying  and  run  the  battery  down 
because  it  means  thR<e  is  a  problem  you  should  correct  or  seek  assistance  from 
the  . 

h.  Be  sure  to  put  the  tool  kit  and  any  other  in  the/r 

storage  compartments  and  secure  them  because  they  are  part  of  the  vehicle. 

1.  A  vehicle  insures  customer  satisfaction,  repeat 

business  for  the  dealership,  and  job  security  for  the  technician  who  Is  skilled  at 
assembly. 

Complete  a  list  of  guidelines  for  test  riding  a  new  vehicio  by  inserting  the  word(s'/  that 
best  completes    oh  statement. 

a.  Never  test  ride  a  new  vehicle  (or  any  vehicle)  without  first  checking  the 
 to  make  sure  they  are  working  properly 

b.  Check  all  other  for  proper  operation. 

0.      Look  the  vehicle  over  carefully  for  , 

 ,  or  

d.  Listen  for  exhaust  leaks  or  other  engine  noises  that  indicate  

e.  When  you  get  a  new  vehicle  on  the  street,  remember  that  the  new  tires  will  be 

 for  the  first  few  miles,  and  you  should  avoid  extreme  cornering 

or  hard  braking. 

f.  Do  no;  ovor  a  new  engine. 
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g.  Remember  that  a  test  ride  is  dedicated  to  making  sure  that  everythinq  Is  worklna 
properly  and  the  vehicle  Is  safe;  a  test  ride  should  never  betfned  °nio  a 
—  :         —   or    a  .  

7.    Demonstrate  the  ability  to: 

a.  Uncrate  a  new  motorcycle  and  prepare  it  for  assembly  (Job  Sheet  #1) 

b.  Assemble  a  new  vehicle.  (Job  Sheet  #2) 

c.  Prepare  a  new  motorcycle  for  delivery.  (Job  Sheet  #3) 
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ASSEMBLY  AND  PRE-DELIVERY 
UNIT  XVIII 

ANSWERS  TO  TEST 


1.  a.  3 

b.  2 

c.  4 

d.  1 

2.  a.  Service  department 

b.  Damage,  damage 

c.  Receiving  procedures 

d.  Heavy,  dangerous 

3.  a  Box  knife 

b.  Box  knives 

c.  Hammers,  pry  bars 

d.  Strike,  damage 

e.  Nails 

f.  Part  names,  locations 

g.  Vehicle 

h.  Metal  crating 

L  Crating  materials 

4.  a,  d,  e 

5.  a.  Anti-corrosive  spray 
b.  Installation 

0.  Top  off 

d.  Control  cables 

e.  Lights 

f.  Rev 

g.  Service  manager 

h.  Complementary  items 

1.  Properly  prepared 

6.  a.  Brakes 
b.  Controls 

0.  Leaking  fluids,  improper  assembly,  unsafe  conditions 

d.  Problems 

e.  Slick 

f.  Accelerate 

g.  Joy  ride,  test  of  speed 

7.  Performance  skills  evaluated  by  practical  tests 
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ONE-CYLINDER  ENGINE 
TOP-END  SERVICE 

UNIT  XiX 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  procedures  for  performing 
top^nd  service  on  two-stroke  and  four-stroke  motorcycie  engines.  The  student  shouid  aiso  be 
abie  to  identify  components  of  two-stroke  and  four  stroke  engines  and  disassemble,  ciean, 
inspect,  and  reassembie  a  one^yiinder  four-stroke  engine.  These  competencies  wiii  be  evi- 
denced by  correctiy  performing  the  procedures  outlined  in  the  assignment  and  job  sheets, 
and  by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  one-cylinder  engine  top-end  service  with  their  correct  defi- 
nitions. 

2.  Identify  components  of  a  two-stroke  top  end. 

3.  Complete  a  list  of  components  of  a  four-stroke  top  end. 

4.  Identify  components  of  a  four-stroke  cylinder  head. 

5.  Complete  a  list  of  parts  of  a  two-stroke  piston. 

6.  Complete  a  list  of  parts  of  a  four-stroke  piston. 

7.  Identify  par    of  a  valve. 

8.  Select  true  statements  concerning  guidelines  for  cleaning  top-end  components. 

9.  Complete  statements  concerning  guidelines  for  measuring  a  cylinder. 
19.  Complete  statements  concerning  guidelines  for  measuring  a  piston. 

11.  Select  true  statements  concerning  two-stroke  piston  rings. 

12.  Solve  problems  concerning  guidelines  for  installing  two-stroke  rings. 
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13.  Solve  problems  concerning  four-stroke  rings. 

14.  Complete  statements  concerning  special  to  is  and  materials  for  top-end  service. 

15.  Select  true  statements  concerning  ring  Installation. 

16.  Complete  statements  concerning  safety  guidelines  for  top-end  service. 

17.  Read  and  interpret  wear  limit  Information  from  a  service  manual.  (Assignment 
Sheet  #1) 

18.  Demonstrate  the  ability  to: 

a      Disassemble,  inspect,  and  reassemble  a  two-stroke  motorcycle  engine. 
{Job  Sheet  #1) 

b.      Disassemble,  inspect,  and  reassemble  a  four-stroke  motorcycle  engine. 
{Job  Sheet  #2) 
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0  ONBCYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 


SUGGESTED  ACTIVITIES 


A.  Provide  students  with  objective  sheet. 

B.  Provide  students  with  information  sheet. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  o'jllined  in  the  job  sheet. 

G-  Show  examples  of  unserviceable  parts,  and  demonstrate  with  measurements  and  refer- 
ences to  manufacturer's  wear  limits  why  the  parts  are  no  longer  serviceable. 


H.     Show  examples  of  piston  failures  caused  by  seizure  and  holes  burned  in  the  top  of  a 
piston,  and  explain  how  poor  maintenance  contributed  to  the  failures. 


I.      Show  examples  of  cylinder  damage  caused  by  piston  seizure. 

J.  Show  examples  of  how  honing  a  cylinder  will  highlight  normal  cylinder  wear  and  also 
show  how  much  more  effective  it  is  to  clean  a  cylinder  v;ith  hot,  soapy  water  after  it  has 
been  honed  (as  opposed  to  cleaning  it  with  solvent). 

K.  Use  video  tapes  as  appropriate  for  visual  reinforcement  of  objectives  and  job  sheets. 
S1605— Va/ve  Replacement  and  Servicing  is  available  at  an  educational  rate  in  Va^VHS 
or  Beta  video  tapes  from: 

American  Honda  Motors  Co.,  Inc. 
Motorcycle  VoTech 
100  West  Alondra  Blvd. 
Gardena,  CA  90248-2702 

L      Another  video  to  reinforce  this  unit  is  4'Cycle  Cylinder  Head  and  Cylinder  Service.  This 
video  is  available  in  ^U"  U-Matic,  V2"  Beta  I,  V2"  Beta  II,  or      VHS  formats  from: 

Kawasaki  Motors  Corp.,  U.S.A. 
Service  Training 
9950  Jeronimo  Road 
Irvine,  CA  92718-2016 


M.     Give  test. 
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ONE-CYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XfX 

INFORMATION  SHEET 

I.  Terms  and  definitions 

A.  Elliptical  —  A  shape  which  tends  to  be  more  egg*shaped  than  round 

B.  In-line  —  Going  in  the  same  direction  as  the  straight  length  of  the  crank- 
shaft 

C.  Top-end  —  All  the  components  in  a  motorcycle  engine  going  upward  from 
the  cylinder  base  gasket  to  the  cylinder  head 

D.  Wear  limits  —  A  manufacturer's  specifications  for  the  amount  of  wear  a 
part  can  experience  and  still  be  serviceable 

II.  Components  of  a  two-stroke  top  end  (Transparency  1) 

A.  Cylinder  base  gasket 

B.  Cylinder  base  dowel  pins 

C.  Cylinder  base  studs 

D.  Cylinder 

E.  Piston  pin  bearing 

F.  Piston  pin 

G.  Piston  pin  clips 

H.  Piston 

I.  Piston  rings 

J.  Cylinder  head  gasket  or  0-rings 

K.  Cylinder  head  dowel  pins 

L  Cylinder  head  studs 

M.  Cylinder  head 

N.  Nuts,  bolts,  and  washers 
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Hi.     Components  of  a  four'Stroke  top  end 


A. 

Cylinder  base  gasket 

B. 

Cylinder  base  dowel  pins 

C. 

Cylinder  studs 

D. 

Cylinder 

E. 

Piston  pin 

F. 

Piston  pin  clips 

G. 

Piston 

H. 

Piston  rings 

1. 

Cylinder  head  gasket 

J. 

Cylinder  head  dowel  pins 

K. 

Cylinder  head 

L 

Cylinder  head  nuts  and  washers 

IV.     Components  of  a  foufslroke  cylinder  head  (Transp^-'-ency  2) 


A. 

Camshaft 

B. 

Rocker  arms 

C. 

Valves 

D. 

Spring  seat  washers 

E. 

Valve  stem  seals 

F. 

Inner  valve  springs 

G. 

Outer  valve  springs 

H. 

Valve  spring  retainers 

i. 

Valve  cotters 

J. 

Combustion  chamber 

K. 

Valve  seats 

L 

Valve  guides 
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Parts  of  a  two-stroke  piston 


A. 

Piston  skirt 

B. 

Piston  pin  bore 

C. 

Piston  pin  bosses 

D. 

Piston  ring  lands 

E 

Piston  ring  grooves 

R 

Piston  ring  locating  pins 

G. 

Top  of  piston 

H. 

Piston  pin  clip  grooves 

1. 

Piston  pin  clips 

J. 

Piston  pin 

K. 

Piston  pin  bearing 

Parts  of  a  four*sttake  piston 

A. 

Piston  skirt 

B. 

Piston  pin  bore 

a 

Piston  pin  bosses 

D. 

Piston  ring  lands 

E 

Piston  ring  grooves 

R 

Oil  drain  holes 

G. 

Top  of  piston 

H. 

Piston  pin  clip  grooves 

I. 

Piston  pin  clips 

J. 

Piston  pin 
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VIL     Parts  of  a  valve  (Transparency  3) 

A.  Cotter  retaining  groove 

B.  Valve  stem 

C.  Valve  face 

D.  Valve  head 

VIIL     Guidelines  for  cleaning  iop^nd  components 

A.  Cleaning  pistons,  cylln^Jers,  and  all  internal  surfaces  during  top-end  service 
is  an  absolute  requirement. 

B.  Dirt,  grime,  grit,  and  cuttings  that  stick  to  oily  surfaces  while  the  engine  Is 
disassembled  could  cause  premature  engine  failure  after  overhaul. 

C.  Although  solvent  is  used  for  the  majority  of  cleaning.  It  is  a  petroleum  prod- 
uct and  will  itself  become  quickly  contaminated. 

D.  Solvent  will  not  float  particulate  matter  left  from  glass  bead  cleaning  or  cut- 
ting and  grit  left  after  honing  a  cylinder. 

E.  Hot,  soapy  water  containing  a  mild  dlshweshing  detergent  is  an  excellent 
cleaner  because  It  will  float  away  glass  bead  residue  and  cuttings  and  grit. 

F.  Parts  washed  In  hot,  soapy  water  should  be  rinsed  in  clean,  cold  water, 
dried  with  compressed  air,  and  immediately  recovered  with  a  coating  of  oil 
to  prevent  parts  from  rusting. 

(NOTE:  Rust  begins  to  form  almost  the  second  the  water  dries,  so  getting 
oil  on  the  part  quickly  Is  essential.) 

IX.     Guidelines  for  n^easuring  a  cylinder  (Transparency  4) 

A.  A  preliminary  visual  inspection  should  precede  any  other  work  on  the  cylin- 
der because  If  tho  inspection  indicates  the  cylinder  is  too  bad  for  service, 
there  Is  no  need  to  waste  time  measuring. 

B.  Cylinders  are  measured  at  six  different  locations: 

1.  In-line  with  the  crankshaft  at  the  top,  middle,  and  bottom  of  the  cylin- 
der 

2.  90**  to  the  crankshaft  at  the  top,  middle,  and  bottom  of  the  cylinder 

C.  On  two-stroke  engines,  the  middle  cylinder  measurement  should  be  made 
as  close  to  the  ports  as  possible. 

(NOTE:  Cylinder  wear  Is  easy  to  spot  after  the  cylinder  has  Leen  honed.) 
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D.  A  small  amount  of  cylinder  wear,  both  out-of-round  and  taper,  is  permiss- 
able,  and  these  wear  limits  are  specified  in  the  appropriate  service  manual. 

E.  Always  make  cy  'nder  measurements  before  inspecting  a  piston  because  if 
the  cylinder  is  bad  it  will  have  to  be  rebored  and  a  new  piston  will  be 
required. 

X.     Guidelines  for  measuring  a  piston  (Transparency  4) 

A.  A  preliminary  visual  inspection  should  precede  any  other  work  with  the  pis- 
ton because  if  the  inspection  indicates  the  piston  is  too  bad  for  service, 
there  is  no  need  to  waste  time  measuring. 

B.  If  a  piston  were  perfectly  cylindrical,  it  would  fit  the  cylinder  only  when  the 
engine  is  cold,  and  fit  poorly  when  the  engine  is  hot. 

C.  The  piston  head  and  ring  groove  area  are  thicker  for  extra  strength,  and  the 
piston  skirt  is  thin  to  save  weight,  so  the  differences  in  thickness  mean  a 
piston  does  not  expand  evenly  when  it  heats  up. 

D.  Because  the  piston  expands  more  across  the  piston  pin  bosses  than 
across  the  skirt,  a  piston  must  be  elliptical  and  not  round. 

E.  Because  of  the  way  a  piston  is  made,  it  has  to  be  measured  with  a  microme* 
ter  across  the  skirt  at  90**  to  the  piston  pin  bosses,  5mm  up  from  the  bottom 
edge  of  the  piston.  (Figure  1) 

FIGURE  1 


XI.     Two*stroke  piston  rings 

A.  Two-stroke  engines  normally  have  two  compression  rings,  and  do  not 
require  an  oil  control  ring  because  oil  is  mixed  with  the  fuel. 

B.  Two-stroke  engines  in  racing  bikes  frequently  have  only  one  compression 
ring  to  cut  down  on  friction  and  increase  speed,  but  the  ring  wears  out 
quickly  and  must  be  changed  often. 
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C.     Two-stroke  rings  have  three  basic  designs:  (Figure  2) 

1.  Rat 

2.  Keystone 

3.  Dykes  or  L-shaped 
FIGURE  2 


Flat  Keystone  Dykes 


Xli.     Guidelines  for  Installing  two-stroke  rings 

A.  Flat  rings  have  a  rectangular  cross-section  and  their  grooves  have  parallel 
sides. 

B.  Rat  rings  are  used  in  general  duty  applications  such  as  street  bikes  and 
pleasure  bikes,  but  flat  rings  are  not  used  on  racing  bikes. 

C.  Although  some  flat  rings  can  be  Installed  either  vt/ay,  most  flat  rings  have 
markings  to  indicate  vi/hich  side  of  the  ring  should  go  up. 

D.  Some  flat  rings  are  also  marked  to  Indicate  vi/hether  the  ring  Is  the  top  ring 
or  the  bottom  ring. 

E.  Flat  rings  marked  vi/lth  an  "N"  should  have  the  "N"  side  Installed  up,  a  flat 
ring  marked  "N-1"  should  be  Installed  on  top,  and  a  flat  ring  marked  "N-2" 
should  be  installed  on  the  bottom. 

(NOTE:  Some  flat  rings  may  have  a  dot  or  a  star  or  other  letters  to  Indicate 
how  a  ring  should  be  installed,  in  fact,  some  rings  are  marked  "UP"  to  Indi- 
cate the  side  that  should  go  up.) 
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R      If  a  flat  ring  has  a  bevel  on  the  Inside  of  the  ring,  the  bevel  always  goes  up. 

G.  Keystone  rings  are  flat  on  bottom,  but  have  a  beveled  cross-section. 

H.  Keystone  rings  are  mostly  used  on  high  performance  engines  because  they 
can  provldb  a  better  seal  at  higher  rpm. 

(NOTE:  The  sloping  surface  provides  a  more  open  path  for  combustion 
pressure  and  forces  the  ring  out  harder  agalnist  the  cylinder  wall.) 

I.  Keystone  rings  are  marked  the  same  way  as  flat  rings  with  respect  to  what 
side  goes  up  and  which  ring  goes  on  top. 

(NOTE:  Ring  sets  vary  and  there  may  sometimes  be  a  combination  set  with 
a  keystone  top  ring  and  a  flat  ring  bottom  ring.) 

J.      Keystone  rings  must  not  be  Installed  upside  down  because  It  would  dam- 
age both  the  piston  and  the  ring. 

K.      Dykes  rings,  or  L-shaped  rings,  are  used  only  In  special  racing  applications 
and  entry-level  techniques  will  probably  never  see  Dykes  rings. 

XIII.     Four-stroke  rings 

A.      Four-stroke  motorcycle  engines  have  three  types  of  rings:  (Figure  3) 

1.  Compression  ring 

2.  Combination  compresslon/oll  control  ring 

3.  Oil  control  ring 
FIGURE  3 


Top  compression  ring 

Combination  compression/oil  control  ring 
-Rail 

-Expander      Oil  Control  Ring 
-Rail 
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B.  The  top  ring  or  compression  ring  is  made  with  a  special  chrome  face  to  give 
it  extra  strength,  and  the  top  ring  is  easy  to  recognize  because  of  its  iight- 
coiored  edge. 

C.  The  top  compression  ring  often  has  a  bevei  on  the  inside  edge,  and  the 
bevei  must  be  instaiied  pointing  up. 

D.  The  combination  compression/oii  controi  ring  is  usuaiiy  a  piain  iron  ring 
darl<  in  coior,  usuaiiy  has  on  the  outside  edge  a  notch  that  points  down  to 
catch  oii. 

E.  The  oii  controi  ring  usuaiiy  is  made  up  of  three  pieces: 

1.  The  expander 

2.  Two  raii  rings  that  fit  on  each  side  of  the  expander 

(NOTE:  The  expander  is  a  l<ind  of  spring  that  forces  the  raiis  out  to 
coiiect  oii  as  the  piston  moves  down  the  cyiinder.) 

Special  tools  and  materials  for  top*end  service 

A.  Piston  pin  removing  tooi  heips  prevent  damage  not  oniy  to  the  piston  pin 
but  to  the  connecting  rod  and  the  piston  itseif. 

B.  A  cyiinder  hone  is  used  to  put  a  cross-hatch  finish  on  the  cyiinder  waiis,  a 
finish  that  wiii  cause  the  piston  and  rings  to  immediateiy  wear  the  smaii 
amount  required  for  proper  seating. 

C.  A  ring  compressor  is  used  to  compress  the  rings  so  that  the  piston  can  be 
fitted  bacl<  into  the  cyiinder  without  damaging  the  rings. 

D.  ^  vaive  spring  compressor  is  a  tooi  used  to  compress  vai*'e  springs  so  that 
(he  vaive  cotters  can  be  removed. 

E.  Prussian  Biue  dye  is  a  thin  but  highiy-resistant  coating  that  ieaves  highiy 
accented  wear  patterns  for  evaiuating  vaive  and  vaive  seat  conditions. 

F.  A  vaive  iap  sticl<  is  a  suction  device  on  a  convenient  wooden  handie  so  it 
can  be  stucl<  to  the  top  of  a  vaive  and  used  to  rotate  the  vaive  bacl<  and 
forth. 

G.  A  piece  of  smaii<liameter  rubber  hose  piaced  over  the  vaive  stem  will 
accomplish  the  same  thing  as  a  valve  lap  stick. 

H.  \^lve  grinding  compound  Is  an  abrasive  material  that  is  used  in  lapping  the 
valve  seat  to  the  valve  face. 


806 


MM- 897 


INFORMATION  SHEET 


XV.     RCng  installation 


A.  Before  installing  rings,  always  inspect  the  ring  grooves  in  the  piston  for  car- 
bon build-up  or  damage. 

(NOTE:  Some  service  manuals  recommend  checking  ring  side  clearance 
with  a  feeler  gauge,  but  a  good  visual  inspection  is  normally  all  that  is 
required  and  can  save  valuable  time.) 

B.  If  ring  grooves  need  cleaning,  the  best  thing  to  use  is  a  piece  of  broken  ring, 
but  a  glass  bead  cleaner  is  not  recommended  because  it  will  damage  the 
piston. 

C.  Install  rings  in  proper  order  and  with  the  correct  side  up. 

D.  On  two  stroke  rings,  be  sure  to  place  end  gaps  over  the  locating  pins. 

E.  On  four-stroke  rings,  it  is  important  to  make  sure  that  the  ends  of  the 
expander  butt  together  and  do  not  overlap. 

(NOTE:  This  can  easily  happen  as  you  fit  the  rails  into  the  groove,  so  alv/ays 
check  the  expander  a  second  time,  and  watch  for  pointed  ends  on  the 
expander  that  are  provided  to  make  the  job  easier.) 

F.  A  ring  expander  is  usually  used  to  install  four-stroke  rings,  but  is  seldom 
used  to  install  two-stroke  rings. 

XVI.     Safety  guidelines  for  top-end  service 

A.  Because  piston  rings  are  brittle  and  they  sometimes  break  into  small 
pieces,  so  it's  good  to  hold  rings  at  a  safe  distance  from  your  face. 

B.  Piston  rings  have  sharp  edges  i  xt  can  easily  cut  fingers  and  hands. 

C.  Cylinders  have  sharp  edges  that  can  cut  fingers  and  hands,  so  be  espe- 
cially careful  lubricating  a  cylinder  after  it  has  been  honed. 

D.  Valve  spring  compressors  should  be  worked  with  care  to  avoid  letting  a 
spring  slip  because  \Vs  hard  to  tell  where  the  spring  might  hit  as  it  flies 
av;ay 

E.  Pistons  have  especially  sharp  edges  on  the  bottom  of  the  skirt  and  should 
be  handled  with  care. 

R  Never  stick  your  fingers  into  open  ports  or  other  places  where  they  might 
be  exposed  to  danger. 

G.  Piston  pin  clips  are  spring-pressure  devices  and  will  fly  off  almost  anywhere 
If  not  contained  as  they're  removed. 
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Components  of  a  Two-Stroke  Top-End 


Cylinder  Head  Bolts 


Cylinder  Base 
Studs. 


Spaiic  Plug 


O 


O  Ring 

Cylinder  Head 
Gasket 

Cylinder 

Cylinder  Base 
Gasket 

Piston  Rings 

Piston 
Piston  Pin 
Piston  Pin  Clip 
Connecting  Rod 
Piston  Pin  Bearing 
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Components  of  a  Four-Stroke 
Cylinder  Head 

Valve  Adjuster 

Valve  Cotter 
9>*^ Valve  Spring  Retainer 


Rocker  Arm 


Valve  Stem  Seal 
Inner  Valve  Spring 

Outer  Valve  Spring 
Spring  Seat  Washer 


Valve  Guides 


Cylinder  Head 


Camshaft 
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Parts  of  a  Valve 


Cotter  Retaining 
Groove 


Valve  Face 


Valve  Stem 


Valve  Head 
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Cylinder  and  Piston 
Measurements 
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ONE-CYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 


ASSIGNMENT  SHEET  Ui  -  READ  AND  INTERPRET  WEAR  LIMIT 
INFORMATION  FROM  A  SERVICE  MANUAL 


Directions:  Read  the  following  selected  wear  limit  information  in  Figure  1  and  Interpret  it  as 
directed. 

FIGURE  1 


9 


ITEM 

SERVICE  LIMIT 

Cylinder  inside  diameter 

Should  be  less  than  67.60  mm  and  0.05  mm  dif- 
ference between  any  two  measurements 

Piston  diameter 

67.30  mm 

Piston  ring/groove  clearance 

Top:  0.18  mm      2nd:  0.14  mm 

Piston  ring  thickness 

Top:  1.10  mm      2nd:  1.40  mm 

Piston  ring  groove  width 

Top:  1.33  mm      2nd:  1.60 
Oil:  2.61  mm 

Ring  end  gap 

0.7  mm 

Piston  pin,  piston  pin  hole,  small 
end  diameter 

Piston  pin:  14.96  mm 
Pin  hole:  15.08  mm 
Small  end:  15.05  mm 

A. 


a 


If  the  cylinder  ID  measures  67.75mm,  is  it  within  service  limits? 
Answer  


When  a  cylinder  wears,  does  the  ID  become  smaller  or  larger? 
Answer  


If  the  piston  CD  measures  67.20mm,  is  It  within  service  limits? 
Answer  


When  a  piston  wears,  does  the  CD  become  smaller  or  larger? 
Answer  
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E.     If  the  top  piston  ring  groove  clearance  measures  0.20mm,  is  it  within  wear  limits? 

Answer  

R      What  would  be  an  acceptable  2nd  plsion  ring  thickness  measurement? 

Answer  

G.  If  the  width  of  the  oil  ring  groove  were  2.66mm,  would  it  be  within  service  limits? 
Answer  

H.  If  the  piston  pin  hole  measures  15.70mm,  is  it  within  wear  limits? 
Answer  
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A.  No 

B.  Larger 

C.  No 

D.  Smaller 

E.  No 

F.  1.40mm 

G.  No 

H.  No 


ANSWERS  TO  ASSIGNMENT  SHEET 
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ONE-CYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 

JOB  SHEET  #1  -  DISASSEMBLE,  INSPECT,  AND  REASSEMBLE 
A  TWO-STROKE  MOTORCYCLE  ENGINE 

Tools  and  materials 


1, 

Motorcvcis  pnnlnp  ti^  ^pfpctpd  hv  Incstnirtnr 

2, 

ADDroDflatG  S6rvic6  manual 

3. 

Ra^Io  hand  tnni<> 

uaoio  iiciiivi  iv^vio 

4, 

CIsan  shoD  towsls 

5. 

Solvent  cleanlna  tank  or  station 

Mild  dl^h  washinn  dpfprnpnt 

7^ 

Cornnrassod  air  ^unnlv 

8 

Pl^tnn  nin  mmnulnn  tnnt 

Outside  and  Inside  micrometers 

10 

Gasket  c^rraner  /nuttv  knlfe\ 

11. 

Glass  bead  cleaner 

12. 

Cylinder  hone 

13. 

Dial  bore  gauge  or  telescoping  gauge 

14. 

Feeler  gauge  set 

15. 

Squirt-type  oil  can  and  lubricant 

16. 

Torque  wrench 

17. 

New  piston  pin  clips,  spark  plugs,  rings,  and  gaskets 

18. 

Pencil  and  Top-End  Service  Log 

19. 

Safety  glasses 
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Routine  #1  —  Disassembling  top-end  components 

1.  Put  on  safety  glasses. 

2.  Use  compressed  air  or  a  high  pressure  washer  to  clean  all  dirt,  grime,  dried  mud, 
or  foreign  material  from  the  frame  around  the  engine  and  especially  above  the 
engine. 

(NOTE:  Compressed  air  will  get  rid  of  most  of  the  dirt,  but  sometimes  It  requires 
hand  washing  with  soap  and  waten) 

3.  Check  the  area  to  make  sure  it  Is  free  of  fire  hazards,  and  make  sure  there  is  a  fire 
extinguisher  nearby. 

4.  Place  the  motorcycle  on  a  lilt  or  otherwise  secure  it  for  safe  engine  ren?-oval. 

(NOTE  Removing  the  engine  may  not  be  required  et  all,  and  in  some  cases,  the 
gas  tank  does  not  have  to  be  removed.) 

5.  Disconnect  the  battery  ground  cable  and  secure  it. 

6.  Turn  the  fuel  valve  off  and  disconnect  the  fuel  line  from  the  carburetor. 

7.  Remove  the  fuel  tank  and  set  It  In  a  protected  area  where  it  cannot  fall. 

8.  Clean  the  entire  engine  *o  avoid  the  possibility  of  any  foreign  material  getting 
Inside  the  crankcase. 

9.  Remove  the  carburetor  and  secure  it  on  the  bike  so  that  It  is  safely  away  from 
electrical  compoffSnts. 

10.  Remove  the  exhaust  pipe. 

11.  Remove  the  spark  plug. 
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12.    Remove  the  bolts  or  nuts  that  secure  the  cylinder  head,  and  If  there  are  two  sizes 
of  bolts  or  nuts,  remove  the  smallest  size  first.  (Figure  1) 

(NOTE:  !f  the  cylinder  head  is  torqued  down  and  the  big  bolts  are  removed  first,  it 
places  a  great  amount  of  strain  on  the  smaller  bolts  and  could  promote  prema- 
ture bolt  failure.) 


FIGURE  1 


• 


13.    Remove  the  cylinder  head  with  the  following  precautions: 

a.  Do  not  pry  In  such  a  way  that  you  will  break  the  cooling  fins  If  It  Is  an  air- 
cooled  engine. 

b.  If  the  cylinder  head  is  stuck,  look  around  the  gasket  seam  for  Indentations 
where  a  pry  bar  can  be  Inserted.  (Figure  2) 

FIGURE  2 


0.      If  thei'e  are  no  Indentations,  a  putty  knife  can  be  driven  Into  the  gasket 
seam  w:*h  a  hammer. 

14.    Remove  the  cylinder  head  and  lay  it  safely  aside  for  Inspection. 
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15.  Remove  the  cylinder  with  the  following  precautions: 

a.  Do  not  pry  in  such  a  way  that  you  will  break  the  cooling  fins  if  It  Is  an  air- 
cooled  engine. 

b.  If  the  cylinder  is  stuck,  look  around  the  gasket  seam  for  Indentations 
where  a  pry  bar  can  be  inserted. 

c.  A  stuck  cylinder  can  sometimes  be  freed  by  tapping  with  a  soft-faced  mal- 
let, but  you  must  tap  from  the  top  straight  into  the  cylinder  to  avoid  the 
damage. 

d.  If  there  are  no  indentations,  or  the  cylinder  is  stuck,  drive  a  putty  knife  Into 
the  gasket  seam,  but  be  careful  not  to  gouge  the  gasket  mating  surfaces. 

16.  Turn  the  crankshaft  until  the  piston  is  at  TDC,  and  then  start  pulling  the  cylinder 
off. 

(NOTE:  The  piston  may  be  closely  fitted  and  you  may  have  to  hold  the  crankshaft 
In  place  as  you  remove  the  cylinder.  [Figure  3]) 


FIGURE  3 
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17,    Pull  the  cylinder  partially  off  taking  care  to  avoid  the  possibility  that  bits  of  bro- 
ken piston  rings  might  fall  down  Into  the  crankcase.  (Figure  4) 

(NOTE:  If  you  can  tilt  the  cylinder  forward,  bits  of  broken  rings  will  usually  fall 
down  on  the  engine  and  not  Into  the  crankcase,) 

FIGURE  4 


18.  Place  the  cylinder  In  a  safe  place  for  later  Inspection. 

19.  Place  a  shop  towel  underneath  the  piston  to  make  sure  the  clips  don't  fall  Into 
the  crankcase,  and  remove  the  piston  pin  clips.  (Figure  5) 

(NOTE:  Piston  pin  clips  should  be  discarded  and  new  clips  only  used  for  reas- 
sembly, but  check  with  your  Instructor  before  discarding  the  clips.) 

FIGURE  5 
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20.    Use  a  punch  to  push  the  piston  pin  out  if  It  will  slide  out  freely.  (Figure  6) 
(CAUTION:  Do  not  hammer  on  the  punch  if  the  pin  will  not  slide  out  fraely.) 


FIGURE  6 


21.  Use  a  piston  pin  removing  tool  to  safely  remove  a  stubborn  piston  pin. 

22.  Lay  the  piston  and  pin  aside  for  later  inspection. 

23.  Remove  the  piston  pin  bearing.  (Figure  7) 


D    Have  your  instructor  check  your  work. 
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C.     Routine  #2  —  Cleaning  and  inspecting  top-end  components 

1.  Leave  your  safety  glasses  on. 

2.  Check  the  condition  of  the  connecting  rod  by  moving  it  from  side  to  side  and  up 
and  down.  (Figure  8) 

FIGURE  8 


3.  Check  the  service  manual  for  rod  clearance  specifications,  and  make  sure  the 
rod  does  not  have  excessive  play  up  and  down  or  side  to  side. 

(NOTE:  Some  side  play  is  acceptable,  but  up  and  down  play  indicates  a  bad  con- 
necting rod  and  the  engine  v;ill  require  major  overhaul.) 

4.  Measure  the  piston  pin  bearing  bore  for  excessive  wear  according  to  the  proce- 
dure outlined  in  the  service  manual.  (Figure  9) 

(NOTE:  If  the  piston  pin  bearing  bore  is  not  within  service  limits,  the  rod  will  have 
to  be  replaced,  and  the  engine  will  require  major  overhaul.) 

FIGURE  9 


5.  Check  with  your  instructor  if  the  condition  of  the  connecting  rod  or  the  piston  pin 
bearing  bore  is  questionable  because  it  would  indicate  a  need  for  a  major  over- 
haul; however,  unless  directed  otherwise,  continue  with  this  job  sheet. 
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6.  Remove  all  of  the  old  gaskets  with  a  gasket  scraper  or  a  putty  knife,  and  make 
sure  you  don't  damage  the  mating  surfaces. 

(CAUTION:  Make  sure  that  pieces  of  gasket  do  not  fall  down  Into  the  crankcase, 
and  do  not  use  a  glass  bead  cleaner  because  you  could  easily  damage  the  mat- 
ing surfaces.) 

7.  Use  a  glass  bead  cleaner  to  remove  cart>on  build-up  from  the  top  of  the  piston 
only  and  the  combustion  chamber  of  the  cylinder  head.  (Rgure  10) 

(NOTE  If  you  don't  have  a  glass  bead  cleaner,  you'll  have  to  carefully  scrape  the 
carbon  off  with  a  putty  knife  or  a  pocket  knife,  but  be  careful  not  to  dig  Into  metal 
surfaces  on  the  piston  head  or  combustion  chamber.) 


FIGURE  ;0 


8.  Use  soap  and  water  to  wash  away  glass  bead  reslaue  from  all  surfaces,  and 
especially  threaded  holes  such  as  the  spark  plug  hole. 

9.  Dry  all  parts  with  compressed  air. 
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10.    Scrape  the  large  carbon  deposits  from  the  exhaust  port  in  the  cylinder,  and  then 
use  a  glass  bead  cleaner  to  finish  cleaning  the  port.  (Figure  11) 

(NOTE  Do  not  clean  transfer  ports  or  intake  ports,  just  Ihe  exhaust  port  because 
these  ports  may  have  special  coatings  that  should  not  be  disturbed.) 


FIGURE  n 


11.  Wash  the  entire  cylinder  with  soap  and  water  and  dry  with  compressed  air. 

12.  Inspect  the  cylinder  first  with  the  iollovj  ig  procedure: 

a      Run  a  good-quality  cylinder  hone  t*  rough  the  cylinder  two  or  three  times, 
but  do  not  use  a  glaze  breaker.  (Figure  12) 

FIGURE  12 
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b.      Inspect  the  cylinder  walls  carefully  because  worn  areas  that  the  hone  has 
not  touched  will  be  very  evident.  (Figure  13) 


FIGURE  13 


13.    Write  down  the  cylinder  wear  limits  listed  in  the  service  manual  onto  the  Top-End 
Service  Log  that  accompanies  this  job  sheet. 


14.    Use  a  dial  bore  gauge,  telescoping  gauge,  or  Inside  micrometer  to  measure  the 
cylinder  in  six  places: 


a.     At  the  top,  middle,  and  bottom  at  90"  angles  from  the  crankshaft.  (Figure 
14) 


FIGURE  14 


ERIC 


824 


MM-  921 


JOB  SHEET  #1 


b.     At  the  top,  middle,  and  bottom  in  line  with  the  crankshaft.  (Figure  15) 
FIGURE  15  ^1  H%  'lfl'IIIIHIIiliyyil'i'>i"l|l  illl  I  I 


15.  Write  down  your  measurements  on  the  service  log  and  compare  your  measure- 
ments with  the  wear  limits  from  the  service  manual. 

a      If  the  cylinder  is  within  wear  limits,  and  inspection  ind'^ated  no  damage, 
the  cylinder  is  okay. 

b.      If  the  cylinder  exceeds  v;ear  limits,  or  inspection  indicated  damage,  the 
cylinder  should  be  rebored  and  fitted  with  an  oversized  piston. 

(NOTE  Remember  in  top-end  service  to  always  inspect  the  cylinder  first  because 
if  it  has  to  be  rebored  there  is  no  point  in  wasting  valuable  time  checking  the  pis- 
ton or  rings.) 

16.  Inspect  other  parts  with  the  following  procedure: 

a.  Look  for  cracks  or  nicks  in  the  cylinder  head. 

b.  Look  for  gouges,  breaks,  or  hairline  cracks  In  the  piston*  (Figure  16) 
(NOTE:  Hairline  cracks  are  easier  to  find  by  looking  inside  the  piston.) 

FIGURE  16  Hl^l^^r'^'  . 
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c.  Look  for  damage  in  the  ring  grooves  and  lands. 

d.  Look  for  gouges,  breaks,  or  hairline  cracks  in  the  cylinder. 

17.    Write  down  on  your  service  log  the  piston  wear  limits  as  listed  in  the  service  man- 
ual 

18-    Measure  the  piston  with  a  micrometer  and  write  down  your  measurements  on  the 
service  log.  (Figure  17) 


FIGURE  17 


19.    Compare  your  measurement  with  the  wear  limits  from  the  service  manual. 

a      If  the  piston  is  within  wear  limits,  and  inspection  indicated  no  damage,  the 
piston  is  okay. 


b.      if  the  piston  exceeds  the  wear  limits  or  if  inspection  indicated  damage,  the 
piston  should  be  replaced. 

20.    Inspect  the  piston  rings  with  the  following  procedure: 
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Spread  the  ends  of  the  ring(s)  and  remove  it  from  the  piston  carefully 
because  rings  break  easily,  (Figure  19) 


Measure  the  end-gap  between  the  ends  of  the  ring  with  a  feeler  gauge  and 
write  down  your  measurement  on  your  service  log.  (Figure  21) 


FIGURE  21 
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Check  the  ring  end-gap  wear  limits  as  listed  in  the  service  manual,  record  them 
on  the  log,  and  compare  them  with  your  measurements. 

a.      if  the  end-gap  is  within  wear  limits,  it  is  okay. 

fa.      If  the  ring  end-gap  exceeds  wear  limits,  it  should  be  replaced. 

Check  the  piston  pin  for  wear  with  the  following  procedure: 


b.  Check  the  piston  pin  wear  limits  listed  in  the  service  manual,  write  them 
down,  and  compare  with  your  measurements. 

c.  If  the  piston  pin  is  within  wear  limits,  it  is  okay 

d.  If  the  piston  pin  exceeds  wear  limits,  it  should  be  replaced. 
Check  the  piston  pin  bearing  with  the  following  procedure: 

a.      Visually  inspect  the  bearing  cage  for  cracks  or  damage.  (Figure  23) 


FIGURE  23 
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b.      If  the  cage  appears  to  be  okay,  put  it  back  In  the  small  end  of  the  rod.  (Fig- 
ure 24) 


FIGURE  24 


c.  If  the  piston  pin  can  still  be  used,  put  it  back  in  the  small  end  of  the  rod. 

d.  Check  the  piston  pin  bearing  to  make  sure  it  turns  freely  but  has  no  play 
(Figure  25) 


FIGURE  25 


e.  If  Inspection  proved  the  piston  pin  bore  to  be  okay  and  the  piston  pin  Is 
okay  and  you  can't  move  the  piston  pin  up  and  down,  the  piston  pin  bear- 
ing is  okay 

f.  If  there  Is  any  play  at  ail,  replace  the  piston  pin  bearing. 
□    Have  your  Instructor  check  your  vi/ork  to  this  point. 

Routine  #3  —  Reassembling  top-end  components 
1.    Leave  your  safety  glasses  on. 
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2.    Check  all  mating  surfaces  where  gaskets  were  removed  to  make  sure  they  are 
clean  and  in  good  condition*  (Figure  26) 


FiGURE  26 


3.    Check  to  make  certain  ali  dowei,pins  are  In  their  correct  locations* 

4    Look  down  Into  the  crankcase  to  make  sure  no  foreign  matter  has  fallen  into  It. 
(Figure  27) 


FiGURE  27 


5.  Wash  all  parts  with  a  mixture  of  hot  water  and  mild  dish  washing  detergent* 

(NOTE:  Solvent  Is  sometimes  used  to  clean  parts,  but  soap  and  water  actually 
does  a  better  job,  especially  on  the  cylinder  oeuause  particles  left  from  honing 
wlli  literally  float  to  the  cylinder  surface  for  easy  wiping  away.) 

6.  Rinse  the  parts  in  clean,  cold  water. 

7.  Dry  the  parts  with  compressed  alu 

8.  Lubricate  all  parts  immediately 
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9.    Install  a  new  base  gasket,  and  make  sure  it  fits  cleanly  over  the  dowel  pins  and  is 
in  perfect  alignment.  (Figure  28) 


FIGURE  28 


10.    Install  a  new  ring  (or  rings)  on  the  piston,  and  make  sure  it  fits  properly  over  the 
locator  pins.  (Figure  29) 

(NOTE:  Be  sure  the  ring  is  positioned  with  the  top  at  the  top  and  the  bottom  on 
bottom,  and  if  there  are  two  rings,  one  ring  will  be  a  top  ring  and  the  other  a  bot- 
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11.    Install  the  piston  pin  bearing  in  the  small  end  of  the  connecting  rod.  (Figure  30) 


13.    Place  the  piston  in  position  and  install  the  piston  pin  and  the  other  piston  pin 
clip.  (Figure  32) 
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14.  Check  both  piston  pin  clips  to  make  sure  they  are  properly  seated  in  their 
grooves. 

15.  Lubricate  ligMly  the  piston  and  rings.  (Figure  33) 
FIGURE  33 


16.    Squirt  a  couple  of  shots  of  oil  down  onto  the  big  end  of  the  connecting  rod  and 
the  main  bearings.  (Figure  34) 

(NOTE:  This  insures  adequate  lubrication  for  first  starting  the  engine  after  top- 
end  overhaul.) 


FIGURE  34 
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17.    Compress  the  ring  onto  the  piston  and  thCi  put  the  cylinder  down  over  the  pis- 
ton. (Figure  35) 

(CAUTION:  Do  not  rotdts  the  cylinder  to  try  to  worlc  it  down  onto  the  piston 
because  it  may  cause  the  ring  to  snag  on  a  port  and  break,  so  be  certain  to  align 
the  piston  and  cylinder  perfectly  as  you  start.) 


18.    Lower  the  cylinder  down  over  the  dowels  and  studs  onto  the  cranl<case  cznd 
make  sure  it  seats  properly.  (Figure  36) 

(NOTE:  Check  to  make  sure  there  are  no  wires  or  brackets  interferring  with 
proper  seating  of  the  cylinder.) 


FIGURE  36  ^ 


19.  Install  the  cylinder  base  nuts  so  they  are  snug  but  not  tight. 

20.  Check  the  service  manual  for  the  sequence  and  amount  of  torque,  and  then 
torque  ^he  base  nuts  as  ^^pecified. 

21.  Turn  the  crankshaft  to  check  for  free  piston  movement. 

22.  Wipe  off  excess  oil  from  the  top  of  the  cylinder. 


ERIC 


834 


MM- 931 


JOB  SHEET  #1 

23.  Inspect  the  gasket  surfaces  on  the  top  of  the  cylinder  and  on  the  cylinder  head  to 
make  sure  they  are  clean  and  In  good  shape. 

24.  Install  a  cylinder  head  gasket.  (Figure  37) 
FIGURE  37 


25.  Install  the  cylinder  head  and  make  certain  It  is  properly  seated. 

26.  Replace  the  cylinder  head  nuts  or  bolts  (and  washers),  and  make  them  snug  but 
not  tight. 

27.  Check  the  service  manual  for  the  sequence  and  amount  of  torque,  and  then 
torque  the  nuts  or  boits  to  specifications. 

28.  Install  a  new  spark  plug. 

28.  Reinstall  the  spark  plug  wire. 

30.  Reinstall  the  exhaust. 

31.  Reinstall  the  carburetor. 

32.  Reinstall  the  gas  tank  and  hook  up  the  gas  line. 

33.  Reconnect  the  negative  battery  cable. 

34.  Wipe  off  any  excess  oil  from  engine,  frame,  and  exhaust. 

35.  Make  the  following  checks  before  you  attempt  to  start  the  engine: 

a.  Check  throttle  operation  to  make  sure  it  doesn't  bind  or  stick. 

b.  Turn  the  engine  over  to  make  sure  it  turns  freely. 
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36.  Attempt  to  start  the  motorcycle  only  if  your  Instructor  tells  you  to  do  so. 
n    Have  your  instructor  check  your  work 

37.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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JOB  SHEET  #1 
Top-End  Service  Log 

1.  Results  of  connecting  rod  Inspection  

2.  Cylinder  v/ear  limits  from  service  manual: 


3.    Your  cylinder  measurements: 


Top 


Middle 


Bottom 


Top 


Middle 


Bottom 


4.  Piston  wear  limits  from  service  manuai . 

5.  Your  piston  viear  measurements  


6.  Ring  end-gap  wear  limits  from  service  manual . 

7.  Your  ring  end-gap  measurements  


8.  Piston  pin  v/ear  limits  from  service  manual: 

9.  Your  piston  pin  measurements: 

10.  Torque  required  for  cylinder  base  (bolts)  nuts . 

11.  Torque  required  for  cylinder  head  (bolts)  nuts . 


at  90" 


in-line 


Left 

Middle 

Right 

Your  name . 


Date. 
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UNIT  XIX 


JOB  SHEET  #2  —  DISASSEMBLE,  INSPECT,  AND  REASSEMBLE 
A  FOUR-STROKE  MOTORCYCLE  ENGINE 


Tools  and  materials 


1 

Motorcycle  as  selected  by  instructor 

2. 

Appropriate  service  manual 

3. 

Basic  hand  tools 

4. 

Clean  shop  towels 

5. 

Solvent  cleaning  tank  or  station 

6. 

Mild  dishwashing  detergent 

7. 

Compressed  air  supply 

8. 

Piston  pin  removing  tool 

9. 

Outside  and  inside  micrometers 

10. 

Gasket  scraper  or  putty  knife 

11. 

Glass  bead  cleaner 

12. 

Cylinder  hone  (fine-grit  glaze  breaker 

13. 

Dial  bore  gauge  or  telescoping  gauge 

14. 

Feeler  gauge  set 

15. 

Squirt-type  oil  can  and  lubricant 

16. 

Can  of  bearing  grease 

17. 

Torque  v/rench 

18. 

Small  hole  gauge  set 

19. 

Ring  compressor 

20. 

Prussian  Blue  dye 

21. 

Valve  lap  stick  or  piece  of  rubber  hose 
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22.  Valve  grinding  compound 

23.  New  piston  pin  clips,  spark  plug,  rings,  gaskets,  and  valve  guide  seals 

24.  Pencil  and  Top-End  Service  Log 

25.  Safety  glasses 

Routine  #1  —  Preparing  the  motorcycle  for  top-end  service 

1.  Put  on  your  safety  glasses. 

2.  Check  the  area  to  make  sure  it  is  free  of  fire  hazards,  and  make  sure  there  is  a  fire 
extinguisher  nearby 

3.  Place  the  motorcycle  on  a  lift  or  otherwise  secure  it  for  safe  engine  removal. 

(NOTE  Two-stroke  engines  usually  don't  have  to  be  removed  from  the  bike,  but 
four-stroke  engines  almost  always  require  removal.) 

4.  Disconnect  the  battery  ground  cable  and  secure  it. 

5.  Turn  the  fuel  valve  off  and  disconnect  the  fuel  line  from  the  carburetor. 

6.  Remove  the  fuel  tank  and  set  it  in  a  protected  area  where  it  cannot  fall. 

7.  Use  compressed  air  or  a  high  pressure  washer  to  clean  all  dirt,  road  grime,  and 
mud  from  the  frame  around  the  engine  and  especially  above  the  engine. 

(NOTE:  Some  four-strokes  are  accessible  for  top-end  overhaul  without  being 
removed  from  the  bike,  so  the  frame  needs  a  good  cleaning.) 

8.  Drain  the  engine  oiL 

9.  Reinstall  the  oil  drain  plug,  and  tighten  It  to  specifications. 

10.  Remove  the  carburetor  and  secure  it  in  a  safe  position  on  the  bike. 

11.  Remove  the  exhaust  pipe. 

12.  Remove  the  drive  chain  cover,  if  necessary,  and  the  drive  chain. 

13.  Remove  the  skid  plate  if  necessary. 
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14.    Disconnect  all  wires  leading  to  or  from  the  engine,  and  make  a  sketch  of  where 
all  v;ires  come  from  so  you  can  reconnect  them  properly.  (Figure  1) 


FIGURE  1 


15.  Remove  cables  as  necessarj'. 

16.  Remove  the  engine-attaching  belts  and  mounting  brackets,  and  support  the 
engine  as  needed  to  keep  it  from  falling  as  the  bolts  come  out. 

(NOTE  You  may  have  to  jiggle  the  engine  a  bit  to  get  the  bolts  out.) 

17.  Select  a  clean  work  area  to  place  the  en&*ne  before  you  pick  the  engine  up. 

18.  Place  the  engine  on  the  selected  engine  stand  or  workbench  and  make  sure  it  is 
stable  and  sitting  in  such  a  position  that  it  can  be  worked  on.  (Figure  2) 


FIGURE  2 


Have  your  instructor  check  your  work, 
C.     Routine  #2  —  Disassemble  top-end  components 
1.    Leave  your  safety  glasses  on. 
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2.    Begin  disassembly  with  one  of  the  following  procedures: 

a      If  you  are  working  on  a  model  that  has  the  ignition  attached  to  the  cylinder 
head,  remove  *he  ignition  and  set  it  safely  aside.  (Figure  3) 


FIGURE  3 


Remove  the  cam  sprocket  cover.  (Figure  4) 
FIGURE  4 
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d.  Remove  the  cam  sprocket  from  ihe  cam  so  you  can  remove  the  chain. 
(NOTE:  The  cam  chain  tensioner  may  have  to  be  removed.) 

e.  If  removing  the  cam  sprocket  doesn't  work,  remove  the  cam  shaft  from  the 
sprocket  and  pull  out  of  the  engine,  and  this  will  permit  chain  removal. 

f.  Check  the  service  manual  for  directions  for  getting  the  chain  discon- 
nected. 

g.  Remove  the  chain. 

3.    Disconnect  the  cam  chain  tensioner  blade  bolt,  and  consult  the  service  manual  if 
you  need  to.  (Figure  6) 


FIGURE  6 


4.    Remove  the  cylinder  head  bolts  or  nuts,  and  If  there  are  two  sizes  of  boKs  or  nuts, 
remove  the  smaller  sizes  first.  (Figure  7) 


FIGURE  7 


5.    Remove  the  cylinder  head  with  the  following  precautions: 

a.      Do  not  pry  in  such  a  way  that  you  will  break  the  cooling  fins  if  It  is  an  air- 
cooled  engine. 
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b. 
c. 


Be  very  careful  not  to  damage  the  gasket  surfaces. 

Use  only  a  soft-faced  mallet  if  you  have  to  strike  the  cylinder  head  to  get  it 
loose,  or  a  long-blade  screwdriver  to  gently  pry  (Figure  8) 

FIGURE  8 
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7.    Loosen  the  cylinder  from  the  crankcase  with  the  following  precautions: 
a.     Try  to  work  the  cylinder  loose  by  hand  first.  (Figure  10) 


FIGURE  10 


b.  If  the  cylinder  appears  to  be  stuck,  look  around  the  base  of  the  cylinder  for 
indentations  where  a  pry  bar  can  be  inserted. 

c.  If  there  are  no  indentations,  a  putty  knife  can  be  driven  into  the  gasket 
seam  with  a  hammer. 

d.  Tapping  vAXh  a  soft-faced  mallet  will  sometimes  do  the  trick,  but  you  have 
to  tap  at  the  top  of  the  cylinder  and  strike  straight  into  the  cylinder  to  uvoid 
breaking  a  cooling  fin. 

8.    Turn  engine  on  its  side  and  remove  the  cylinder  and  lay  it  aside  for  later  Inspec- 
tion. (Figure  11) 

(NOTE:  Turning  the  engine  on  Its  side  avoids  the  possibility  that  pieces  of  broken 
rings  may  fall  down  into  the  crankcase.) 


FIGURE  11 
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9.    Place  a  shop  towel  underneath  the  piston  to  make  sure  the  clips  don't  fall  into 
the  crankcase.  (Figure  12) 

(NOTE:  Piston  pin  clips  should  be  discarded  and  new  clips  only  used  for  reas- 
sembly, but  check  with  your  instructor  before  discarding  the  clipe.) 


FIGURE  12 


10.    Remove  the  piston  pin  clips.  (Figure  13) 


FIGURE  13 
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11     Use  a  punch  to  push  the  piston  pin  out  If  it  will  slide  out  freely.  (Figure  14) 
(CAUTION:  Do  not  hammer  on  the  punch  if  the  pin  will  not  slide  out  freely.) 


FIGURE  14 


12.  Use  a  piston  pin  removing  tool  to  safely  remove  a  stubborn  piston  pin. 

13.  Lay  the  piston  and  pin  aside  for  later  inspection, 
n    Have  your  instructor  check  your  work. 

Routine  #3  —  Inspecting  the  cylinder,  piston,  and  connecting  rod 

1.  Leave  your  safety  glasses  on. 

2.  Check  the  service  manual  for  connecting  rod  wear  limits  and  write  the  figures 
down  on  the  .op-end  service  log  that  accompanies  this  job  sheet. 

3.  Measure  connecting  rod  side  clearances  with  a  feeler  gauge  and  write  your  mea- 
surements down  on  the  service  log  that  accompanies  this  job  sheet.  (Figure  15) 


FIGURE  15 
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4.  Compare  your  measurements  with  the  wear  limits  from  the  service  manual. 

a.  If  the  connecting  rod  side  clearances  are  within  wear  limits,  the  connect- 
ing rod  Is  okay. 

b.  If  the  connecting  rod  side  clearances  exceed  wear  limits,  the  connecting 
rod  Is  bad  and  the  engine  will  require  a  major  overhaul. 

(NOYE:  Check  with  your  Instructor  If  the  connecting  rod  Is  bad.) 

5.  Check  the  service  manual  for  piston  pin  bore  wear  limits  and  write  the  figures 
down  on  t^ie  service  log. 

6.  Measure  the  piston  pin  bore  with  a  telescoping  gauge  and  a  micrometer  and 
write  your  measurement  down.  (Figure  16) 


FIGURE  16 


7.    Compare  your  measurements  with  the  wear  limits  from  the  service  manual. 

a.      If  the  piston  pin  bore  Is  within  wear  limits.  It  Is  okay 

b      If  the  piston  pin  bore  exceeds  wear  limits.  It  Is  bad  and  the  engine  will 
require  a  major  overhaul. 

(NOTE:  Always  check  the  connecting  rod  and  piston  pin  bore  first  because 
If  either  are  beyond  wear  limits  the  engine  will  require  major  overhaul,  but 
continue  with  this  job  sheet  unless  directed  otherwise.) 
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8.    Remove  a!l  the  old  gaskets  and  0-rings  with  a  gasket  scraper  or  a  putty  knife, 
and  make  sure  you  don't  damage  the  mating  surface  or  your  hand.  (Figure  17) 

(CAUTION:  Make  sure  that  pieces  of  gasket  do  not  fall  down  into  the  crankcase, 
and  do  not  use  a  giass  bead  cieaner  because  you  couid  easily  damage  the  mat- 
ing surfaces.) 


FIGURE  17 


9.  Clean  the  cylinder  and  piston  with  cleaning  solvent  and  dry  with  compressed  air. 
10.    Complete  the  following  visual  inspection  first: 

a.      Look  for  gouges,  breaks,  or  hairline  cracks  in  the  piston.  (Figure  18) 

(NOTE:  Hairline  cracks  are  easier  to  find  by  looking  inside  the  piston.) 

FIGURE  18 
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c.      Look  for  gouges,  breaks,  or  hairline  cracks  in  the  cylinder. 

1)  If  the  cylinder  has  gouges,  breaks,  or  hairline  cracks.  It  will  have  to 
be  rebored  or  replaced  so  there's  no  need  for  any  further  work  on 
the  cylinder  or  piston. 

2)  !f  the  cylinder  appears  to  be  okay,  continue  with  cylinder  inspection, 
(Figure  20) 


FIGURE  20 


Inspect  the  cylinder  with  the  following  procedure: 

a.     Write  down  the  cylinder  wear  limits  from  the  service  manual  on  your  serv- 
ice log. 
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Use  a  dial  bore  gauge,  telescoping  gauge,  or  inside  micrometer  to  mea- 
sure the  cylinder  in  six  places: 

1)    At  the  top,  middle,  and  bottom  at  90^  angles  from  the  crankshaft. 
(Figure  21) 


FIGURE  21 


2)    At  the  top,  middle,  and  bottom  in  line  with  the  crankshaft.  (Figure 
22) 


FIGURE  22 


Write  down  and  compare  your  measuremunis  with  the  wear  limits  from  the 
service  manual. 

1)  If  the  cylinder  is  within  wear  limits,  and  inspection  indicated  no 
damage,  the  cylinder  is  okay. 

2)  If  the  cylinder  exceeds  wear  limits,  or  inspection  indicated  damage, 
the  cylinder  should  be  rebored  and  fitted  with  an  oversized  piston. 

(NOTE:  Remember  in  top-end  service  to  always  inspect  the  cylinder 
first  because  if  it  has  to  be  rebored  there  is  no  point  in  w  iting  valu- 
able time  checking  the  piston  or  rings.) 
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Inspect  the  piston  with  the  following  procedures: 

a.      Remove  the  piston  rings  by  spreading  them  carefully  with  your  thumbs  or 
use  a  piston  ring  expander.  (FigMre  23) 


b.  Write  down  the  piston  wear  limits  as  listed  in  the  service  manual. 

c.  Measure  the  piston  with  an  outside  micrometer  and  write  down  your  mea- 
surements on  the  service  log.  {Figure  24) 


FIGURE  24 


d.      Compare  your  measurements  with  the  wear  limits  from  the  service  man- 
ual. 

1)  If  the  piston  is  within  wear  limits,  and  visual  inspection  indicated  no 
damage,  the  piston  is  okay 

2)  !f  the  piston  exceeds  wear  limits,  or  if  visual  inspection  indicated 
sufficient  damage,  the  piston  should  be  replaced. 

(NOTE:  What  the  preceding  routine  accomplishes  is  to  find  out  if 
the  plstoii  can  be  used  again  before  you  spend  time  scraping  car- 
bon off  the  top  of  it.) 
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13.    Inspect  the  rings  with  the  following  procedure: 

a.  Spread  the  ends  of  the  rings  and  remove  them  careft'iy  because  rings 
break  easily. 

{NOTE:  There  is  a  ring  expander  that  can  be  used  to  remove  rings,  but  it  is 
used  mostly  for  putting  rings  back  on  piston,  and  most  technicians  take 
rings  off  by  hand  because  it  saves  a  little  time,) 

b.  Install  rings  one  at  a  time  back  into  the  cylinder  the  same  way  they  would 
fit  if  they  were  on  the  piston. 

c.  Check  the  service  manual  for  ring  wear  limits  and  write  the  measurements 
down  on  your  service  log. 

d.  Measure  the  end-gap  between  the  ends  of  the  ring  with  a  feeler  gauge  and 
write  your  measurements  on  your  service  log.  (Figure  25) 


e.      (Compare  your  measurements  with  the  service  manual  wear  limits. 

1)  If  the  end-gap  is  within  wear  limits,  the  ring  is  okay. 

2)  If  t..e  end-gap  exceeds  wear  limits,  the  ring  is  bad  and  should  be 
replaced. 

(NOTE:  Normally,  new  rings  are  used  in  top-end  repair,  but  new  rings 
should  be  checked  In  the  same  manner  outlined  before  they  ara 
installed.) 

14.    Inspect  the  piston  pin  with  the  following  procedure: 

a.      Check  the  service  manual  for  piston  pin  wear  limits  and  write  the  measure- 
ments on  the  service  log. 
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b.      Measure  the  pin  at  both  ends  and  in  the  middle  with  a  micrometer  and 
write  your  measurements  on  the  service  log.  (Figure  26) 


FIGURE  26 


c.      Compare  your  measurements  with  the  service  manual  wear  limits. 

1)  If  the  piston  pin  is  within  wear  limits,  it  Is  okay 

2)  If  the  piston  pin  exceeds  wear  limits,  it  should  be  replaced. 
Routine  #4  —  Inspecting  the  cylinder  head  and  camshaft 

1.  Leave  your  safety  glasses  on. 

2.  Check  the  service  manual  for  wear  limits  of  the  camshaft  and  bearing  surfaces  In 
the  cylinder  head  and  write  the  measurements  on  the  service  log. 

3.  Check  the  service  manual  for  camshaft  wear  limits  and  write  the  measurements 
on  your  service  log. 

4.  Measure  the  camshaft  OD  with  a  micrometer  and  write  the  measurement  down. 
(Figure  27) 
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5.    Measure  each  cam  lobe  heip.nt  with  a  micrometer  and  write  the  measurment 
down.  {Figure  28) 


FIGURE  28 


6.  Inspect  the  camshaft  and  lobes  visually  for  wear  or  damage. 

7.  Measure  the  inside  diameter  of  the  camshaft  bearings  In  the  cylinder  head  and 
write  the  measurements  on  the  log.  (Figure  29) 


8.  Subtract  the  outside  diameter  of  the  camshaft  from  the  insids  diamot'^r  of  the 
camshaft  bearing,  and  write  down  the  difference. 

9.  Checl<  the  service  manual  to  see  how  much  oil  clearance  is  required  and  com- 
pare that  with  your  figure. 

a.  If  all  clearances  are  within  service  limits,  the  camshaft  and  cylinder  head 
are  okay. 

b.  If  clearances  exceed  service  limits,  the  camshaft  or  cylinder  head,  or  both, 
chould  be  replaced. 
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10.    Inspect  the  rocker  arms  for  damage,  wear,  or  clogged  oU  holos,  and  if  you  find 
any  problems,  go  back  and  check  the  camshaft  lobes  again.  (Figure  30) 


FIGURE  30 


11.  Check  the  service  manual  for  the  wear  limits  of  the  rocker  arm  shaft  holes  and 
v.'rite  the  measurements  down. 

12.  Remove  the  rocker  arms  and  measure  the  ID  of  each  rocker  arm  shaft  hole  with  a 
small  telescoping  gauge  and  a  micrometer  and  write  your  measurements  on  your 
service  log.  (Figure  31) 


FIGURE  31 


13.  Compare  your  measurements  with  the  wear  limits  from  the  service  manual. 

a.  If  the  rocker  arm  shaft  holes  are  within  wear  limits,  the  rocker  arms  are 
okay. 

b.  If  the  rccker  arm  shaft  holes  exceed  wear  limits,  replace  them. 

14.  Check  the  service  manual  for  the  wear  limits  of  the  rocker  arm  shafts,  and  write 
down  the  OD  measurements  of  the  shaft  on  the  log* 
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15.    Measure  the  rocker  arm  shafts  on  both  ends  and  in  the  middle  and  write  your 
measurements  on  the  log.  (Figure  32) 

Figure  32 


16.    Subtract  the  shaft  OD  measurement  from  the  rocker  arm  ID  measurement  you 
made  earlier,  and  wrlt^j  the  difference  down, 

a.  This  measurement  is  the  oti  clearance. 

b.  If  the  clearance  is  within  wear  iimits,  the  rocker  arms  and  the  shafts  are 
okay. 

c.  If  the  clearance  is  not  within  wear  limits,  the  shafts  or  both  the  shafts  and 
rocker  arms  will  have  to  be  replaced. 

[U    Have  your  instructor  check  your  work. 

Routine  #5  —  Disassembling  and  inspecting  the  cylinder  head 

1,  Leave  your  safety  glassGsi  on. 

2.  Remove  the  valve  cotters,  spring  retainers,  and  valve  springs  with  a  vdve  spring 
compressor.  (Figure  33) 

FIGURE  33 
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Remove  the  washers  that  sit  directly  underneath  the  valve  springs.  (Figure  34) 


FIGURE  34 


Remove  the  valves  from  the  cylinderhead  and  then  remove  the  valve  stem  seals, 
(Figure  35) 

(NOTE:  If  the  cotters  have  grooved  the  valve  stems,  remove  the  grooves  with  a 
flat  file  so  the  valves  will  come  out  easier.) 
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MM*  955 


5.    Remove  carbon  deposits  from  the  combustion  chamber  with  a  putty  knife  or 
pocket  knife.  (Figure  38) 


FIGURE  36 


6.  Clean  off  any  gasket  material  from  the  cylinder  head  mating  surface,  and  remem* 
ber  not  to  use  a  glass  bead  cleaner  because  there  are  ports  and  other  surfaces 
that  glass  bead  residue  cannot  be  removed  from.  (Figure  37) 


7.  Check  the  spark  plug  hole  In  valve  area  for  cracks. 

8.  Check  the  service  manual  for  the  free-length  valve  spring  wear  limits  and  write 
the  measurements  for  the  inner  and  outer  springs  on  the  service  log. 
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Measure  the  free-length  valve  springs  and  write  your  measurements  on  your  serv- 
ice log.  (Figure  38) 

FIGURE  38 


a.  If  the  valve  springs  free-length  are  within  wear  limits,  they  are  okay. 

b.  If  the  valve  springs  free-length  exceed  wear  limits,  replace  them. 

Check  the  service  manual  for  valve  stem  and  valve  guide  wear  limits  and  write 
the  measurements  on  your  service  log. 

Inspect  each  valve  visually  for  trueness,  burning,  scratches,  or  pitting.  (Figure  39) 
FIGURE  39 
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12.  Make  a  careful  check  of  the  valve  face  that  contacts  the  valve  seat  because  this 
is  the  surface  where  wear  most  often  occurs  that  requires  valve  replacement. 
(Figure  40) 


14.    Compare  your  valve  stem  measurements  with  the  wear  limits  from  the  service 
manual. 
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15.    Measure  the  valve  guides  with  a  small  hole  gauge  and  a  micrometer  and  write 
your  measurements  on  the  log.  (Figure  42)  ""womeier  ana  wnte 

FIGURE  42 


C. 


If  the  valves  are  okay  and  the  valve  stems  are  within  wear  limits,  and  the 
valve  guides  are  within  wear  limits,  the  valves  are  okay 

If  the  valves  are  okay  and  the  valve  guides  are  okay,  but  the  valve  ster-? 
exceed  wear  limits,  replace  the  valves. 

li'^hoH^"'®^.  ?u^^y  f ^^'^^  s^s'^s  okay,  but  the  valve  guides 
are  bad,  replace  the  valve  guides.  yuiuoo 

(NOTE:  Replacing  valve  guides  is  considered  a  part  of  major  overhaul  so  if 
your  inspection  shows  bad  valve  guides,  check  with  your  instructor) 

fmm^  nfn?  t^^"^  ?®^u®''  ^  ^""^  ^'^^^l  °"  ^  g'''"der  to  clean  carbon  deposits 
from  all  intake  and  exhaust  vaives.  (Figure  43)  uohush^ 

(CAUTION:  If  you  use  a  wire  wheel  and  a  bench  grinder,  secure  the  valve  and  sud- 
port  it  properly  so  that  the  wheel  won't  Jerk  it  ?ut  of  your  hand )  ^ 

FIGURE  43 
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17.    Apply  a  light  coating  of  Prussian  '  \e  dye  to  each  valve  face  and  valve  seat,  and 
allow  the  dye  to  dry  (Figure  44) 


FIGURE  44 


18.    Apply  a  light  coating  of  vaive  grinding  compound  to  the  face  of  each  valve.  (Fig- 
ure 45) 


19.    Rei'^stall  the  valves  in  the  cylinder  head. 
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20.    Use  a  valve  lap  stick  on  the  valve  stem  and  rotate  the  valve  on  Its  seat  several 
times.  (Figure  46) 


FIGURE  46 


21.    Remove  the  valves  and  wipe  the  valves  and  valve  seats  free  of  grinding  com- 
pound. (Figure  47) 

(NOTE  It  is  vital  that  all  grinding  compound  be  removed  i^ecause  it  is  an 
extremely  harsh  abrasive  that  could  damage  an  engine  If  It  vi/ere  left  on  the 
valves  and  seats.) 


FIGURE  47 
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22.  Inspect  carefully  the  patterns  left  on  the  faces  of  the  Yalves,  and  if  the  patterns 
show  evidence  of  pitting  or  uneven  contact,  the  valves  must  be  replaced.  (Figure 
48) 


FiGURE  48 


23.    Checl<  the  service  manual  for  valve  seat  width  wear  limits  and  write  the  measuro- 
ments  on  the  log. 


24.    Measure  with  a  dial  caliper  the  width  of  the  pattern  left  by  grinding,  and  write 
your  measurements  on  the  leg.  (Figure  49) 


FiGURE  49 


a     This  will  give  you  the  width  of  the  valve  seat  face. 

b.  if  the  valve  seat  widths  are  within  wear  limits,  the  valve  seats  are  okay. 

c.  If  the  valve  seat  widths  exceed  wear  limits,  the  valve  seats  must  be  recut. 
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25.    inspect  the  valve  seats  visually  for  uneven  contact  pattern  or  pitting,  and  if  either 
condition  Is  present,  the  valve  seats  have  to  be  recut.  (Figure  50) 

FIGURE  50 


26.  Make  a  recommendation  as  to  whether  or  not  the  valve  seats  need  to  be  recut 
and  enter  your  recommendation  on  the  top^nd  service  log  that  accompanies 
this  job  sheet. 

d     Have  your  instructor  check  your  vjoik. 

(NOTE:  If  the  valve  seats  require  recutting,  this  is  considered  a  major  overhaul 
Item,  so  ask  your  instructor  for  instructions;  however,  continue  with  this  job 
sheet.) 

Routine  #6  —  Cleaning  and  reassembling  the  engine 

1.  Leave  your  safety  glasses  on. 

2.  Inspect  al!  mating  surfaces  to  be  sure  they  are  clean  and  free  of  imperfections. 

3.  Hone  the  cylinder  lightly  witii  a  fine  grit  glaze-breaking  hone. 

(NOTE:  If  you're  not  putting  in  new  rings,  the  cylinder  should  not  be  honed.) 

4.  Wash  the  cylinder  with  hot  water  and  a  mild  dishwashing  detergent. 

5.  Dry  the  cylinder  with  compiessed  air  and  oil  immediately. 

6.  Check  to  make  certain  all  dowel  pins  are  in  their  con-ect  locations. 

7.  Look  down  into  the  crankcase  to  make  sure  no  foreign  matter  has  fallen  Into  It. 

8.  Wash  all  parts  with  hot  water  and  a  mild  dishwashing  detergent. 

9.  Rinse  the  parts  in  clean,  cold  water. 


JOB  SHEET  #2 


10.  Clean  the  parts  with  compressed  air. 

11.  Lubricate  ail  but  aluminum  parts  Immediateiy. 

12.  Reassembie  the  cyilnder  head. 

13.  instaii  the  vaives. 

14.  Reinstali  the  washers  that  go  underneath  the  vaivo  springs.  (Figure  51) 
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Install  the  valve  springs,  and  make  certain  that  the  close-wound  end  of  the 


Use  a  valve  spring  compressor  to  compress  the  springs,  and  reinstall  the  valve 
cotters  with  the  following  procedure: 

a.  Dip  a  long,  thin-blade  screwdriver  into  a  can  of  heavy,  wheel  bearing 
grease. 

b.  Stick  the  cotter  to  the  tip  of  the  screwdriver  so  that  it  is  well  stuck  in  the 
grease. 

c.  Put  some  grease  on  a  finger  and  grease  the  inside  of  the  cotter. 

d.  Install  the  cotter  on  the  val'/e  stem,  making  sure  the  cotter  is  in  its  exact 
location.  (Figure  54) 


FIGURE  54 


e.      Repeat  the  operation  for  all  cotters  as  required. 
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18.    Install  a  new  base  gasket  and  make  sure  It  fits  over  the  dowel  pins  so  It  will  be 
properly  aligned.  (Figure  55) 

FIGURE  55 


19.    Install  one  of  the  new  piston  pin  clips  In  the  piston.  (Figure  58) 
FIGURE  56 
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20.    Install  the  rings  in  their  correct  locations,  and  space  the  end-gaps  evenly  around 
the  piston  so  that  the  end-gaps  ar  ^  not  lined  up.  (Figure  57) 

(NOTE:  Be  sure  the  top  ring  is  c::  top,  the  center  ring  in  the  center,  and  the  bottom 
ring  in  the  bottom:  and  also  be  certain  that  the  rings  are  installed  right  side  up.) 

FiGURE  57 


21.    Lubricate  the  piston  and  rings  lightly  with  engine  oil. 


22.    Install  the  piston  on  the  connecting  rod,  making  certain  that  it  faces  the  right 
direction. 


(NOTE:  Remember  }N  means  intake  and  should  go  toward  the  intake  side  of  the 
engine,  and  EX  means  exhaust  and  should  go  toward  the  exhaust  side  of  the 
engine,  and  in  case  there  are  no  markings,  the  largest  valve  relief  on  the  piston 
goes  toward  the  intake.) 

23.    Lubricate  the  piston  pin  lightly  and  install  the  pin.  (Figure  58) 


FIGURE  58 
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24. 
25. 


26. 


27. 


28. 


Put  the  other  new  piston  clip  In  place,  and  make  sure  both  clips  are  snug  In  their 


Use  a  piston  ring  compressor  or  hand  guide  the  rings  and  install  the  cylinder 
onto  the  piston.  (Figure  59) 

FIGURE  59        :  : 


Remove  the  piston  ring  compressor. 

Check  your  service  manual  for  the  proper  sequence  required  to  reinstall  th^  cylin- 
der head  and  time  the  cam. 

Push  the  cylinder  down  over  the  dowels  and  studs  and  make  sure  it  seats  prop- 
erly (Figure  60) 

(NOTE:  Check  to  make  sure  there  are  no  brackets  or  wires  to  interfere  with  the 
seating  of  the  cylinder.) 

FIGURE  60     r  ^^'^lBB«rTl"TOiB  'll      nil  III  t  M 


Install  nuts  or  bolts  as  required,  and  make  sure  they  are  snug  but  not  tight. 
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30.  Install  cam  chain  guides  or  tensioners  if  the  engine  is  so  equipped. 

31.  Wipe  off  excess  oil  from  the  top  of  the  cylinder. 

32.  Install  a  new  cylinder  head  gasket  and  new  0-rings  as  required. 

33.  Install  the  cylinder  head  and  if  there  is  one,  the  cylinder  head  cover.  (Figure  61) 

(NOTE:  Some  Honda  enignes  require  a  sealer  instead  of  a  gasket  on  the  cylinder 
head  cover.) 


FIGURE  61 


34.  Check  the  cylinder  and  cylinder  head  torque  specifications  and  tightening 
sequence  as  outlined  in  the  sen/ice  manual,  and  write  the  information  on  your 
log. 

35.  Install  the  nuts  or  bolts  on  the  cylinder  head  and  torque  to  specifications  in  the 
proper  sequence. 

36.  Install  the  flywheel  cover..(Figure  62) 


JOB  SHEET  #2 


37.  Install  and  time  the  cam  shaft  according  to  procedures  In  the  appropriate  service 
manual. 

38.  Reinstall  the  ignition,  If  engine  Is  so  equipped,  and  time  the  Ignition. 

39.  Adjust  valves. 

n    Have  your  Instructor  check  your  work. 

Routine  #7  —  Reinstalling  the  engine  In  the  motorcycle 

1.  Leave  your  safety  glasses  on. 

2.  Make  sure  the  motorcycle  Is  securely  supported  so  that  it  won't  fall. 

3.  Check  to  make  sure  there  are  no  cables  or  wires  that  will  Interfere  with  reinstalla- 
tion of  the  engine. 

4.  Place  all  necessary  bolts,  nuts,  washers,  and  brackets  In  a  place  where  you  can 
conveniently  reach  them. 

(NOTE:  Since  the  engine  has  to  be  held  while  the  bolts  are  Installed,  having  them 
handy  Is  not  only  a  time  saver,  your  buddy  left  holding  the  engine  up  while  you 
hunt  for  bolts  and  nuts  might  not  be  a  buddy  much  longer.) 

5.  Install  the  engine. 

6.  Check  once  again  to  make  sure  no  cables  or  wires  are  caught  between  the 
engine  and  frame. 

7.  Check  service  manual  for  torque  specifications  on  the  engine-mounting  bolts 
and  write  the  information  down. 

8.  Torque  all  engine-mounting  bolts  to  specifications,  and  In  sequence  If  there  is  a 
sequence. 

9.  Reconnect  all  wires  to  and  from  the  engine,  and  use  the  sketch  you  made  at  the 
time  of  disassembly  to  make  sure  all  wires  are  properly  replaced. 

10.  Reinstall  all  cables,  and  make  sure  they  are  properly  routed. 

11.  Replace  skid  plate,  drive  chain,  and  drive  chain  cover. 

12.  Replace  the  exhaust  pipe. 

13.  Replace  the  carburetor. 

14.  Check  to  make  sure  the  oil  drain  plug  Is  tight. 
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15.  FILL  THE  ENGINE  WITH  THE  PROPER  AMOUNT  OF  OIL 

16.  Install  a  new  spark  plug  In  the  cylinder  head. 

17.  Reinstall  the  fuel  tank  and  hook  the  fuel  line  up  to  the  carburetor. 

18.  Wipe  off  any  excess  oil  from  engine,  frame,  and  exhaust. 

19.  Make  the  following  checks  before  you  attempt  to  start  the  engine: 

a.  Check  throttle  operation  to  make  sure  It  doesn't  bind  or  stick. 

b.  Turn  the  engine  to  make  sure  It  turns  freely. 

20.  Reconnect  the  negative  battery  cable. 

21.  Attempt  to  start  the  motorcycle  only  if  your  instructor  t^lls  you  to  do  so. 
C    Have  your  instructor  check  your  work. 

22.  Clean  up  area  and  return  tools  and  materials  to  proper  storage. 
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Top-^d  Service  Log 

1.  Results  of  connecting  rod  Inspection  

2.  Piston  pin  bore  limits  from  service  manual  _ 

3.  Your  piston  pin  bore  measurements  


4.    Cylinder  wear  limits  from  service  manual: 


5.    Your  cylinder  measurements: 


Top 


Middle 


Bottom 


Too 


Middle 


Bottom 


at  90* 


In-line 


6.  Piston  w/ear  limits  from  service  manual . 

7,  Your  piston  w/ear  measurements  


8,  Ring  end-gap  wear  limits  from  service  manual . 

9.  Your  ring  end-gap  measurements  


10.  Piston  pin  wear  limits  from  service  manual: 

11.  Your  piston  pin  measurements: 

12.  Camshaft  wear  limits  from  service  manuai  ^ 

13.  Your  camshaft  CD  measurement  


Left 

Middle 

Right 

14.    Your  measurement  of  cam  lobe  height . 


15.    Your  measurement  of  ID  of  camshaft  bearings . 


16.    on  clearance  requirements  from  service  manuai . 
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17.  Your  oil  clearanca  measurement  (subtract  camshaft  bearing  ID  froiri  camshaft 
OD)  

18.  Free-length  valve  spring  wear  limits  from  service  manual  


19.    Your  free-length  valve  spring  measurements . 


20.  Valve  stem  wear  limits  from  service  manual . 

21.  Your  valve  stem  measurements  


22.  Valve  guide  wear  limits  from  service  manual . 

23.  Your  valve  guide  measurements  


24.  Valve  seat  width  wear  limits  from  service  manual . 

25.  Your  valve  seat  width  measurements  


26.    Cylinder  and  cylinder  head  nut  torque  specifications  and  tightening  sequence 
from  service  manual  


27.    Torque  specifications  from  service  manual  for  engine-mounting  bolts 


Your  name . 


Date. 
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ONE  CYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 


PRACTICAL  TEST  #1 
JOB  SHEET  #1  -  DISASSER/IBLE,  INSPECT,  AND  REASSEMBLE 
A  TWO-STROKE  MOTORCYCLE  ENGINE 


Student's  name  Date 


Evaluator's  name   Attempt  no. . 


Student  Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
obsen/e  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 


(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  ach?eve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

I. 

Wore  safety  glasses. 

1. 

□ 

□ 

2. 

Disassembled  top-end  components  properly. 

2. 

□ 

□ 

3. 

Cleaned  and  inspected  components  with  care. 

3. 

□ 

□ 

4. 

Inspected  cylinder  wails  and  recorded  wear  limits. 

4. 

□ 

□ 

5. 

Measured  cylinder  with  a  dial  bore  gauge. 

5. 

□ 

□ 

6. 

Checked  wear  limits  on  components  and  measured  for  com- 

□ 

□ 

parison. 

6. 

7. 

Made  appropriate  entries  In  service  log. 

7. 

□ 

□ 

8. 

Reassembled  top-end  components  properly 

8. 

□ 

□ 

9. 

Installed  new  spark  plug. 

9. 

□ 

□ 

10. 

Torqued  all  fasteners  to  specifications. 

10. 

□ 

□ 

11. 

Made  appropriate  checks  before  starting  engine. 

11. 

□ 

□ 

12. 

Verified  proper  engine  operation. 

12. 

□ 

□ 

13. 

Cleaned  area  and  returned  tools  to  storage. 

13. 

□ 

□ 

Evaluator^  comments: 
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JOB  SHEET  #1  PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
!h«  M  K  "  ^7  be'owOjf  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
snouid  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 

Tools  and 
Equipment 

Properiy 

selected  and 

properly 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properiy 

selected  and 

properly 

used 

4 

Properiy 

selected  and 

acceptably 

used 

3 

Pooriy 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properiy 
followed 
4 

Acceptably 

followed 

3 

Pooriy 

followed 

2 

Improperiy 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperiy 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Limited  skills 

1  —  Unskilled 


(EVALUATOR  NOTE  If  an  average  score  Is  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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ONE-CYUNDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 


PRACTICAL  TEST  #2 
JOS  SHEET  #2  —  DISASSEMBLE,  INSPECT,  AND  REASSEMBLE 
A  FOUR-STROKE  MOTORCYCLE  ENGINE 


Student's  name .   Date  

Evaluator's  name   Attempt  no. 


Student  instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to 
observe  the  procedure  and  complete  this  form.  All  items  listed  under  "Process  Evalua- 
tion" must  receive  a  "Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  siap  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 


The  student: 

YES 

NO 

1. 

Wore  safety  glasses. 

1. 

□ 

□ 

2- 

Prepared  bike  for  top-end  service. 

2. 

□ 

□ 

3. 

Disassembled  top-end  components  properly 

3. 

□ 

□ 

4. 

Inspected  the  cylinder,  piston,  and  connecting  rod. 

4. 

□ 

□ 

5. 

Checked  wear  limits  and  measured  all  components. 

5. 

□ 

□ 

6. 

Recorded  measurements  on  service  log. 

6. 

□ 

□ 

7. 

Inspected  the  cylinder  head  and  camshaft. 

7. 

□ 

□ 

8. 

Disassembled  and  inspected  cylinder  head. 

8. 

□ 

□ 

9. 

Inspected  and  serviced  valves  properly. 

9. 

□ 

□ 

10. 

Cleaned  and  reassembled  engine. 

10. 

□ 

□ 

11. 

Reinstalled  engine  with  proper  procedure. 

11. 

□ 

□ 

12. 

Made  appropriate  checks  before  starting  engine. 

12. 

□ 

□ 

13. 

Verified  proper  engine  operation. 

13. 

□ 

□ 

14. 

Cleaned  area  and  returned  tools  to  storage. 

14. 

□ 

□ 

Evaluator's  comments: 
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PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  {See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Tools  and 
Equipment 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Materials 

Properly 

selected  and 

properly 

used 

4 

Properly 

selected  and 

acceptably 

used 

3 

Poorly 
selected 
and/or  used 
2 

Improperly 
selected 
and/or  used 
1 

Procedure 

Properly 
followed 
4 

Acceptably 

followed 

3 

Poorly 

followed 

2 

Improperly 

followed 

1 

Safety 

Carefully 
observed 
4 

Acceptably 

observed 

3 

Poorly 

observed 

2 

Improperly 

observed 

1 

EVALUATOR'S  COMMENTS: 

PERFORMANCE  EVALUATION  KEY 


4  —  Skilled 

3  —  Moderate  skills 

2  —  Umlted  skills 

1  —  UnsklllPd 


(EVALUATOR  NOTE  If  an  average  score  (s  needed  to  complete  a  competency  profile,  total  the 
designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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ON&CYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 


NAME 


TEST 


1.    Match  terms  related  io  one-cylinder  top-end  service  with  their  correct  definitions. 


.a.      A  shape  which  tends  to  be  more  egg-shaped      1.  Top  end 
than  round 


.c.      All  the  components  in  a  motorcycle  engine      4.  In-line 
going  upward  from  the  cylinder  base  gasket 
to  the  cylinder  head 

.d.  A  manufacturer's  specifications  for  the 
amount  of  wear  a  part  can  experience  and 
still  be  serviceable 


2.  Wearlimitc 


Going  in  the  same  direction  as  the  straight 
length  of  the  crankshaft 


3.  Elliptical 
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Identify  components  of  a  two-stroke  top  end  by  placing  the  correct  component  name  in 
the  appropriate  blank. 
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3.    Complete  a  list  of  components  of  a  four-stroke  top  end  by  inserting  the  word(s)  that 
best  completes  each  statement. 


a. 
b. 
c. 
d- 
e. 
f. 

g. 

h. 
i. 

j. 
k. 
I. 


Cylinder 


Cylinder  base 

Cylinder  

Cylinder 
Piston  


Piston  pin 
Piston 
Piston  


Cylinder 


Cylinder  head 
Cylinder  head 
Cylinder  head 


gasket 
 pins 


gasket 
 pins 


and 
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4.    Identify  components  of  £.  four-stroke  cylinder  head  by  inserting  the  correct  component 
name  In  the  appropriate  blank. 
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Complete  a  list  of  parts  of  a  two-stroke  piston  by  inserting  the  worcl(s)  'ihat  best  com- 
pletes each  statement. 


a. 

Piston 

b. 

Piston 

hore 

c. 

Piston 

bosses 

d. 

Piston 

lands 

e. 

Piston 

grooves 

f- 

Piston 

lonating  pins 

g- 

of  piston 

h. 

Piston  pin  clip 

1. 

Piston  pin 

j. 

Piston 

k. 

Piston  pin 

Complete  a  list  of  parts  of  a  four-stroke  piston  by  inserting  the  worcl(s)  that  best  com- 
pletes each  statement. 

a.  Piston  

b*  Piston  pin   

c.  Piston  pin  

d.  Piston  ring  

e.  Piston  ring  

f.   drain  holes 

g.   of  piston 

h.  Piston  pin  clip  

1.      Piston  pin  

j.  Piston  
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7.     Identify  parts  of  a  valve  by  inserting  the  correct  part  name  in  the  appropriate  blank. 


d. 


c. 


8.    Select  true  statements  concerning  guidelines  for  cleaning  top-end  components  by 
placing  an  "X"  beside  each  statement  that  is  true. 

 a.      Cleaning  pistons,  cylinders,  and  all  internal  surfaces  during  top-end  serv- 
ice is  an  absolute  requirement. 

 b.      Dirt,  grime,  grit,  and  cuttings  that  stick  to  oily  surfaces  while  the  engine  is 

disassembled  could  cause  premature  engine  failure  after  overhaul. 

 c.      Although  solvent  is  used  for  the  majority  of  cleaning,  it  is  a  petroleum 

product  and  will  itself  become  quickly  contaminated. 

 d.      Solvent  will  clean  particulate  matter  left  from  phw<>  bead  cleaning  or  cut- 
ting and  grit  left  after  honing  a  cylinder. 

 e.      Hot,  soapy  water  containing  a  mild  dishwashing  detergent  is  an  excellent 

cleaner  because  it  will  float  away  glass  bead  residue  and  cuttings  and  grit. 

 f.      Parts  washed  in  hot,  soapy  water  should  be  rinsed  in  clean,  cold  water, 

dried  with  compressed  air,  but  should  not  be  oiled  until  time  for  reassem- 
bly 
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9.    Complete  statements  concerning  guidelines  for  measuring  a  cylinder  by  inserting  the 
word(s)  or  figure(s)  that  best  completes  each  statement. 

a.  A  preliminary  inspection  should  precede  any  other  work  on  the 

cylinder  because  if  the  ii:spection  indicates  the  cylinder  is  too  bad  for  service, 
there  is  no  need  to  waste  time  measuring. 

b.  Cylinders  are  measured  at  six  different  locations: 

1)   with  the  crankshaft  at  the  top,  middle,  and  bottom  of  the  cylinder 

2)   to  the  crankshaft  at  the  top,  middle,  and  bottom  of  the  cylinder 

c.  On  two-stroke  engines,  the  middle  cylinder  measurement  should  be  made  as 
close  to  the  as  possible. 

d.  A  small  amount  of  cylinder  wear,  both  out-of-round  and  taper,  is  permissible,  and 
these  wear  limits  are  specified  in  the  appropriate  


e.      Always  make  cylinder  measurements  inspecting  a  piston 

because  if  the  cylinder  is  bad  it  will  have  to  be  rebored  and  a  new  piston  will  be 
required. 

10.    Complete  statements  concerning  guidelines  for  measuring  a  piston  by  inserting  the 
word(s)  or  figure(s)  that  best  completes  each  statement. 

a.  A  preliminary  inspection  should  precede  any  other  work  with  the 

piston  because  if  the  inspection  indicates  the  piston  is  too  bad  for  service,  there 
is  no  need  to  waste  time  measuring. 

b.  If  a  piston  were  perfectly  cylindrical,  it  would  fit  the  cylinder  only  when  the 
engine  is  ,  and  fit  poorly  when  the  engine  is  

c.  The  piston  head  and  ring  groove  area  are  for  extra  strength,  and 

the  piston  skirt  is  to  save  weight,  so  the  differences  in  thickness 

means  a  piston  does  not  expand  evenly  when  it  heats  up. 

d.  Because  the  piston  expands  more  across  the  piston  pin  bosses  than  across  the 
skirt,  a  piston  must  be  and  not  round. 

e.  Because  of  the  way  a  piston  is  made,  it  has  to  be  measured  with  a  micrometer 
across  the  skirt  at  90**  to  the  piston  pin  bosses,  up  from  the  bot- 
tom edge  of  the  piston. 
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11.  Select  true  statements  concerning  two-stroke  piston  rings  by  placing  an  "X"  beside 
each  statement  that  is  true. 

(NOTE:  For  a  statement  to  be  true,  all  parts  of  the  statement  must  be  true.) 

 a.     Two-stroke  engines  normally  have  two  compression  rings,  and  do  not 

require  an  oil  control  ring  because  oil  is  mixed  with  the  fuel. 

 a.     Two-stroke  engines  in  racing  bikes  frequently  have  only  one  compression 

ring  to  cut  down  on  friction  and  increase  speed,  but  the  ring  wears  out 
quickly  and  must  be  changed  often. 

 a.      Two-stroke  rings  have  three  basic  designs: 

1)  Oil  compression  type 

2)  Keystone 

3)  Dykes  or  L-shaped 

12.  Solve  the  following  problems  concerning  guidelines  for  installing  two-stroke  rings. 

a.  You  are  working  on  a  tv;o-stroke  engine  and  come  across  a  set  of  two  flat  rings. 
One  of  the  rings  is  marked  N-1  and  the  other  ring  is  marked  N-2;  which  ring  would 
you  put  on  top? 


Answer . 


b.      A  flat  ring  you  are  getting  ready  to  install  has  a  bevel  on  the  inside  of  the  ring; 
what  does  the  bevel  indicate? 


Answer . 


You  are  working  with  a  set  of  Keystone  rings;  would  you  expect  their  markings  to 
be  different  from  the  markings  on  flat  rings? 


Answer . 


13.    Solve  the  following  problems  concerning  four-stroke  rings. 

a.      What  visual  clue  would  help  you  recognize  the  top  or  compression  ring  in  a  set  of 
four-stroke  rings? 


Answer . 


b.     What  two  visual  clues  would  help  you  recognize  a  combination  compression/oil 
control  ring? 

Answer  ^_  
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c.  If  the  top  compression  ring  had  a  bevel  on  the  Inside  of  the  ring,  how  would  you 
Install  it? 

Answer  

14.    Complete  statement  concerning  special  tools  and  materials  for  top-end  service  by 
Inserting  the  word(s)  that  best  completes  each  statement. 

a.  Piston  pin  help  s  prevent  damage  not  only  to  the 

piston  pin  but  to  the  connecting  rod  and  the  piston  Itself. 

b.  A  Is  used  to  put  a  cross-hatch  finish  on  the  cylin- 
der walls,  a  finish  that  will  cause  the  piston  and  rings  to  Immediately  wear  the 
small  amount  required  for  proper  seating. 

,  Is  used  to  compress  the  rings  so  that  the  pis- 


ton can  be  fitted  back  Into  the  cylinder  without  damaging  the  rings. 

d.      A  valve  compressor  Is  a  tooi  used  to  compress  valve  springs  so 

that  the  valve  cotters  can  be  removed. 

#9.  dye  is  a  thin  but  hlghiy-reslstant  coating  that 
leaves  highly  accented  wear  patterns  for  evaluating  valve  and  valve  seat  condi- 
tions. 

f.  A  valve  Is  a  suction  device  on  a  convenient 

wooden  handle  so  It  cat)  be  stuck  to  the  top  of  a  valve  and  used  to  rotate  the 
valve  back  and  forth. 

g.  A  piece  of  small-diameter  placed  over  the  valve 

stem  will  accomplish  the  same  thing  as  a  valve  lap  stick. 

h.  Valve  compound  Is  an  abrasive  material  that  Is  used  In  lapping 

the  valve  sf*at  to  the  valve  face. 

15.    Select  true  statements  concerning  ring  Installation  by  placing  an  "X"  beside  each  state- 
ment that  Is  true. 

 a.      Before  Installing  rings,  always  Inspect  the  ring  grooves  In  the  Mston  for 

carbon  bulld-up  or  damage. 

 b.      If  ring  grooves  need  cleaning,  the  best  thing  to  use  Is  a  piece  of  broken 

ring,  but  a  glass  bead  cleaner  Is  not  recommended  because  It  will  damage 
the  piston. 

 c.      Install  rings  In  proper  order  and  with  the  con-ect  side  up. 

 d.      On  two  stroke  rings,  be  sure  to  place  end  gaps  over  the  locating  pins. 
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 e.      On  four-stroke  rings,  it  is  important  to  make  sure  that  the  ends  of  the 

expander  butt  together  and  do  not  overlap. 

 ^f.      A  ring  expander  is  usually  used  to  install  four-stroke  rings,  bot  is  seldom 

used  to  install  two-stroke  rings. 

16.  Complete  statements  concerning  safety  guidelines  for  top-end  service  by  inserting  the 
word(s)  that  best  completes  each  statement. 

a.  Because  piston  rings  are  and  they  sometimes  break  Into  small 

pieces,  it's  good  to  hold  rings  at  a  safe  distance  from  your  face. 

b.  Piston  rings  have  edges  that  can  easily  cut  fingers  and  hands. 

c.  Cylinders  have  sharp  edges  that  can  cut  fingers  and  hands,  so  be  especially 
carefu!  a  cylinder  after  it  has  been  honed. 

d.  Valve  spring  should  be  worked  with  care  to  avoid  letting  a  spring 

slip  because  it's  hard  to  tell  where  the  spring  might  hit  as  it  flies  away. 

e.  Pistons  have  especially  sharp  edges  on  the  bottom  of  the  and 

should  be  handled  with  care. 

f.  Never  stick  your  fingers  into  open  or  other  places  where  they 

might  be  exposed  to  danger. 

g.  Piston  pin  are  spring-pressure  devices  and  will  fly  off  almost  any- 
where if  not  contained  as  they're  removed. 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

17.  Demonstrate  the  ability  to: 

a.  Disassemble,  inspect,  and  reassemble  a  two-stroke  motorcycle  engine.  (Job 
Sheet  #1) 

b.  Disassemble,  inspect,  and  reassemble  a  four-stroke  motorcycle  engine.  (Job 
Sheet  #2) 


ERIC 


MM-  987 


ONE-CYLINDER  ENGINE  TOP-END  SERVICE 

UNIT  XIX 

ANSWERS  TO  TEST 


2. 


a. 

3 

b. 

4 

c. 

1 

d. 

2 

a. 

Cylinder  head  bolts 

b. 

Cvlinder  head  nasket 

c. 

Cylinder 

d. 

Cylinder  base  gasket 

e. 

Piston  rinas 

f. 

Pieton 

g. 

Piston  pin 

h. 

Piston  pin  clip 

i. 

Connecting  rod 

i. 

Piston  pin  bearing 

a. 

Base 

b. 

Dowel 

c. 

Cylinder  studs 

d. 

Pin 

e. 

Clips 

f. 

Rings 

a 

Head 

h. 

Dowel 

i. 

Nuts,  washers 

a. 

Valve  adiuster 

b. 

Valve  cotier 

c. 

Valve  spring  retainer 

d. 

Valve  steni  seal 

e. 

Inner  valve  spring 

f. 

Outer  valve  spring 

g. 

Spring  seat  washer 

h. 

Valve 

i. 

Valve  guides 

j. 

Camshaft 

k. 

Rocker  arm 

a. 

Skirt  g. 

Top 

b. 

Pin  h. 

Grooves 

c. 

Pin  1. 

Clips 

d. 

Ring  j. 

Pin 

e. 

Ring  k. 

Bearing 

f. 

Ring 
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6.  a.  Skirt 

b.  Bore 

c.  Bosses 

d.  Lands 

e.  Grooves 

f.  Oil 

g.  Top 

h.  Grooves 

i.  Clips 
j.  Pin 

7.  a.  Cotter  retaining  groove 
b.  Valve  stem 

C-  Valve  face 

d.  Valve  head 

8.  a,  b,  c,  e 

9-    a  Visual 

b.  1)  In-line 

2)  90^ 

c-  Ports 

d.  Service  manual 

e.  Before 

10.  a.  Visual 

b.  Cold,  hot 

c.  Thicker,  thin 

d.  Elliptical 

e.  5  mm 

11.  a,  b 

12.  a  The  N-1  goes  on  top;  the  N-2  on  bottom 

b.  The  bevel  alv/ays  goes  up 

c.  No 

13.  a  It  has  a  light-colored  edge 

b.  The  dark  color  and  a  notch  on  the  outside  edge 

c.  The  bevel  should  be  installed  pointing  up 

14.  a.  Removing  tool 

b.  Cylinder  hone 

c.  Ring  compressor 

d.  Spring,  springs 

e.  Prussian  blue 

f.  Lap  stick 

g.  Rubber  hose 

h.  Grinding 
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15.    a,  b,  c,  d,  e,  f 


a. 

Brittle 

b. 

Sharp 

c. 

Lubricating 

d. 

Compressors 

e. 

Skirt 

f. 

Ports 

g. 

Clips 

17.    Performance  skills  evaluated  on  practical  tests 
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